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A PILOT PROGRAM FOR SELECTING, EDITING 
AND DISSEMINATING ENGINEERING AND SCIENTIFIC 

EDUCATIONAL SUBJECT MATTER FROM NASA TECHNICAL REPORTS 

A. SUMMARY 

"The objec t ive  of the  NASA P i l o t  Program w a s  to  tes t  the  
f e a s i b i l i t y  of  introducing i n t o  graduate and undergraduate engineering 
school  cu r r i cu la  educat ional  enrichment materials r e s u l t i n g  from 
space generated research and development .'I 1 Educational 
Monographs were d i s t r i b u t e d  t o  255 professors  i n  108 un ive r s i t i e s .  
The concept of the  Educational Monograph was pos i t i ve ly  received: 
11 favorable responses f o r  each unfavorable response. 
Briefs were d i s t r i b u t e d  t o  73 professors  i n  46 un ive r s i t i e s .  
The concept of Visual Briefs w a s  received with similar success. 

Visual 

Although t h i s  is  an annual r epor t ,  progress of  t he  e n t i r e  
program is presented i n  many places  t o  i l l u s t r a t e  t o t a l  achievement. 
The nature  of the program requi res  t h i s  type of presentat ion.  
Details of  quar te r ly  or year ly  progress are  shown when it 
enhances the  presentat ion.  

In  The Statement of Work f o r  the  second cont rac t  period 
a number of object ives  p a r t i c u l a r l y  s i g n i f i c a n t  t o  the program 
have been l i s t e d .  A reference t o  these object ives  and the  
achievements accomplished during the preparat ion,  d i s t r i b u t i o n  
and evaluat ion of t he  Educational Monographs follows. 

Ob j e c t i v e  

"Source materials se l ec t ed  s h a l l  include NASA technica l  
r epor t s  and they s h a l l  cover a top ic  within one of the  th ree  
subject areas, Heat Transfer,  Thermodynamics, and Control Systems.,. ,J 

Achievement 

A l l  of the  Educational Monographs prepared f o r  
d i s t r i b u t i o n  i n  the  NASA P i l o t  Program have used NASA 
t echn ica l  r epor t s  as source material and have covered 
top ics  i n  the  prescr ibed subjec t  areas. 

Subject Area Number of  Monographs 

Heat Trans fe r  
Thermodynamics 
Control Systems 

8 
7 
10 

'Article I, Statement of Work, Appendix X, page 

'Ibid. 
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Objective 

"The number of Monographs t o  be prepared when added t o  
those completed under ( t h e  i n i t i a l  period of )  Contract NSR 37-002-045, 
s h a l l  not exceed 30 without p r i o r  approval from TUD. 
number t o  be completed is 28.1g3 

The minimum 

Achievement 

The following information summarizes the Monograph 
preparat ion during the e n t i r e  period of the contract up 
t o  October 15, 1968. 

Number of Monographs 

1. Ready f o r  d i s t r i b u t i o n  20 
2, Being reproduced for  d i s t r ibu t ion  2 
3, Being readied f o r  reproduction 3 
4, Developed--not reproduced because 4 

of technica l  d i  f f i c u l t  ies 
Tota l  29 

Objective 

"The contractor  s h a l l  provide f o r  the  evaluation of each 
Monograph by a t  l e a s t  10 par t i c ipa t ing  professors  for each 
Monograph t e s t ed .  " 

evaluation the contractor  w i l l  attempt t o  e n l i s t  t he  cooperation 
of professors  a t  25 pa r t i c ipa t ing  i n s t i t u t i o n s  a t  the  l e a s t .  
Consideration should be given t o  geographical dispers ion as w e l l  
as o ther  f ac to r s  i n  t h i s  se1ection.l' 4 

"In order  t o  provide a s u f f i c i e n t l y  broad base for objec t ive  

Achievement 

A to ta l  of 255 professors  i n  108 un ive r s i t i e s  located 
i n  39 states of the  United S t a t e s  of America and 5 foreign 
countr ies  have received Monographs. 
educators,  t he re  were prac t ic ing  engineers i n  52 d i f f e r e n t  
i n d u s t r i a l  organizations who have also received Monographs. 
A t o t a l  of 165 evaluat ions have been returned from the  57 
evaluators  i n  40 un ive r s i t i e s  located i n  29 states, and 
26 prac t i c ing  engineers i n  9 i n d u s t r i a l  organizations.  

In  addi t ion t o  these 

Ob j e c t i v e  

"The evaluat ion of Monographs should stem from qua l i t a t ive  
opinions of pa r t i c ipa t ing  professors ,  
such criticism and comment through use of a questionnaire prepared 
i n  such a way as t o  ga ther  object ive information regarding usefulness 
of the material t o  the professor ,  i ts  technica l  value,  and any 
other  important f ac to r s  .'I5 

The cont rac tor  w i l l  e l i c i t  

'Ibid. 

'Ibid, 

4 ~ b i d ,  



3 

Achievement 

An appropriate  evaluat ion form was designed (Appendix XI) 
and was forwarded t o  each r e c i p i e n t  of an i n s t r u c t o r ' s  copy 
of an Educational Monograph. 

The evaluators  responded s a t i s f a c t o r i l y  i n  the  evaluat ion 
questionnaire.  They provided numerous s p e c i f i c  comments on t h e  
Monographs received i n  addi t ion  t o  responding t o  objec t ive  
questions.  Their comments are showTi i n  Appendix X I I ,  Figure 3 
illustrates graphica l ly  the  number of evaluat ion forms received 
for each Monogrzph as re turned by the evaluators .  

Objective 

"It is  an t i c ipa t ed  t h a t  no fewer than 5 and no more than 10 
Visual Br ie fs  w i l l  be approved (during the second cont rac t  per iod)  
f o r  t r i a l  dissemination during the  cont rac t  period. 'I6 

Achievement 

I t  is  mutually agreed by Oklahoma State University and the  
Technical Monitor, NASA, during the second contract  period t h a t  
add i t iona l  Visual Briefs would not  be prepared during t h i s  
cont rac t  period. 

Objective 

Brief 
"The cont rac tor  s h a l l  provide f o r  t h e  evaluarion of each Visual 
i n  a t  least 5 d i f f e r e n t  classrooms, workshops, or seminar sessions. . .  11 7 

Achievement 

A t o t a l  of 111 evaluat ions have been received from users  of 
Visual Briefs. 
evaluat ions received f o r  each Visual Brief e 

Figure 4 i l lustrates graphica l ly  the  number of 

General Evaluation 

An ana lys is  of the  evaluat ions received from Oklahoma S t a t e  
University evaluat ion e f f o r t s ,  evaluations of reviews by the National 
Science Foundation, and meetings with representa t ives  of the  Technology 
Ut i l i za t ion  Division of NASA indica tes  a need f o r  Educational Monographs 
i n  engineering education. 

Oklahoma S t a t e  University evaluat ions have shown t h a t  the  following 

1, 

2. 

general  requirements must be m e t  i n  providing Educational Monographs. 

Author should be a respected au thor i ty  and writer i n  
the  sub jec t  area, 

Topic of the  Educational Monograph should be new and 
s i g n i f i c a n t  t o  t h e  sub jec t  area; one not  covered i n  
recent  textbooks. 

%bid,  

71bid. 
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3. Contents of the  Monograph should be s u f f i c i e n t l y  
de t a i l ed  t o  cover the  top ic  bu t  concise enough t o  
be covered i n  preferably one hour lectures -- no t  
more than three  hours. 

4. Contents should cover s u f f i c i e n t  amount of background 
material appl icable  t o  the  t o p i c  t o  e l iminate  undue 
research on the p a r t  of the using professor and s tudents .  

5. Monographs should be reviewed f o r  conten t ,c la r i ty ,  
and accuracy by the  author and ed i to r .  

6. Monographs should be based on a s p e c i f i c  t op ic  
bu t  no t  necessar i ly  l imi ted  t o  one source document. 

The ove ra l l  evaluat ion of the program does ind ica te  a need f o r  
fu r the r  development of  the concept e 

Recommendations 

The following functions need f u r t h e r  development t o  prepare 
a real is t ic  ana lys i s  of the  concept and t o  determine its fu ture  
d i rec t ion  

Arrange and conduct col loquia  of "valued" consultants 
and Monograph authors t o  evaluate  and analyze the 
Educational Monograph program and i ts  r e s u l t s .  

Create approximately 5 add i t iona l  Educational Monographs, 
incorporat ing those changes i n  format and technique 
based on cur experience and evaluations.  

Continue t o  apply e f f o r t  t o  obtain addi t iona l  evaluations 
of Educational Monographs. 

Apply add i t iona l  e f f o r t  i n  surveying the  i n d u s t r i a l  
prospects f o r  the  Educational Monographs 

Develop pos i t i ve  fu ture  plans f o r  expanded implementation 
of the program from r e s u l t s  of col loquia ,  Monograph 
evaluat ions,  and general  ana lys i s  of the e n t i r e  NASA 
P i l o t  Program. 

Continue t o  s o l i c i t  add i t iona l  support  for the  develop- 
mental phase of the Educational Monograph program from 
o the r  agencies,  i n s t i t u t e s ,  foundations, and pr iva te  
organizations e 
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B o  PROLOGUE 

Engineering educators and prac t ic ing  engineers have d i f f i c u l t y  
i n  keeping abreast of new technological  advances being created i n  
research and development labora tor ies  throughout the  world, An 
indiv idua l  i n  e i t h e r  phase of the  engineering profession today 
f inds  it a near  impossible task t o  'keep up with the  state-of-the- 
art i f  he is  required t o  search the  l i t e r a t u r e  documenting new 
technology and t o  glean usefu l  information for himself. It is 
physical ly  impossible t o  individual ly  review a l l  new documents 
a t  the rate they are being produced. 
r e s u l t  only i n  an i n e f f i c i e n t  expenditure of the  valuable t i m e  of 
many p rac t i c ing  engineers and teachers.  

To attempt such a task  can 

I n  general ,  engineering societies do no t  have the  manpower, 
time, or i nc l ina t ion  t o  e d i t  and publish an adequate amount of 
material i n  a form s u i t a b l e  for  educational purposes t h a t  can be 
used by educators and p rac t i c ing  engineers. 
publish o r i g i n a l  research r e s u l t s  t h a t  have n o t  been published 
elsewhere and which are more appropriately f i t t e d  f o r  the  l imi ted  
space ava i lab le  i n  these journals  
have recent ly  expressed i n t e r e s t  i n  developing new methods of 
augmenting textbook material with current  l i t e r a t u r e  i n  a form 
similar t o  the Educational Monographs. 

They p re fe r  t o  

However, engineering s o c i e t i e s  

Representatives of  book publ ishers  have reported t h a t  the 
format of the Educational Monograph does no t  f i t  i n t o  t h e i r  
present  mode of operation. 
the marketing of Monographs would only p a r t i a l l y  support  a 
continuing program of crea t ing  Educational Monographs. 
s e l ec t ion  of Monographs is needed i n  each subjec t  a r ea  t o  
assure  frequent use by engineering educators a 

publishers  are not  op t imis t i c  on the paper back concept, they have 
n o t  completely turned it down; one major company's representa t ive  
continues t o  check with Oklahoma S t a t e  University on the program's 
progress ! 

The book publ ishers  bel ieve t h a t  

Greater 

Although the book 

A Center for  Creating Educational Monographs i n  Engineering, 
es tab l i shed  a t  Oklahoma S t a t e  University i n  June, 1966, has the 
object ive of providing up-to-date in s t ruc t iona l  material derived 
f r o m  current  research t o  educators and prac t ic ing  engineers. 
Recognized au tho r i t i e s  i n  t h e i r  f i e l d s  have provided the  guidance 
for a systematic search of the literature, the  se l ec t ion  of 
appropriate  educat ional  material i n  t h e i r  sub jec t  areas, and the 
preparat ion of the  wr i t t en  Monographs for use as supplementary 
material i n  the classroom, i n  t h e  i n d u s t r i a l  seminar, and for  
ind iv idua l  study. 
NASA research efforts have been wr i t ten  i n  the  sub jec t  areas of 
hea t  t r ans fe r ,  thermodynamics and cont ro l  systems. 

Monographs prepared from documentation of 
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The Monographs r e s u l t i n g  from the Center 's  program are 
primari ly  based on one or more research r epor t s  and are commonly 
supplemented by o ther  material. 
textbook and class-note material i n  a course of in s t ruc t ion ,  The 
material is  s u f f i c i e n t l y  complete t o  be used i n  one t o  three  
hours of  i n s t ruc t ion .  Where poss ib le ,  t he  Monographs contain and 
develop only one c e n t r a l  idea. 
so lu t ion  are included when appl icable .  
produced have been c i r cu la t ed  widely f o r  use both i n  univers i ty  
classrooms and by p rac t i c ing  engineers.  

They a re  desinged t o  augment 

A homework problem and its 
These Educational Monographs 
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C. PROGRAM BACKGROUND 

HISTORY OF PROGRAM 

On March 16, 1966, the  College of Engineering a t  Oklahoma 
S t a t e  University submitted an unsol ic i ted  proposal e n t i t l e d  
"A P i l o t  Program f o r  Select ing,  Edi t ing and Disseminating 
Engineering and S c i e n t i f i c  Educational Subject Matter f r o m  NASA 
Technical Reports" to  the  o f f i c e  of Technology Uti l izat ion of the  
National Aeronautics and Space Administration. The program was 
approved and is present ly  funded under NASA Contract NSR 37-002-045 
for $210,099 f o r  the per iod of June 1, 1966 through November 30, 1968. 

A Center f o r  Creating Educational Monographs i n  Engineering 
was es tab l i shed  in  June, 1966, with the object ive of systematical ly  
reviewing NASA Technical Reports for information of s i g n i f i c a n t  
bene f i t  t o  the engineering and physical  sciences educational 
programs. The r e su l t i ng  information was formulated as Educational 
Monographs s u i t a b l e  f o r  supplementary t e x t  materials i n  advanced 
undergraduate and graduate classes as w e l l  as i n  technica l  s h o r t  
courses and seminars 

The o f f i c e  of Technology Ut i l iza t ion  of NASA through i ts  
Western Support Office had implemented a program t o  develop Visual 
Briefs ( t echn ica l  f i l m s ) .  
programs were c lose ly  r e l a t e d  as technology t r a n s f e r  techniques, 
they were combined i n t o  a s i n g l e  program. 
Office supplied the  unedited technica l  f i l m s  and Oklahoma S t a t e  
University provided the  se lec t ion ,  reproduction, dissemination 
and evaluation capab i l i t y  i n  conjunction with the implementation 
of the Educational Monograph program. 

Since the Monograph and Visual Brief 

The NASA Western Support 

The Virginia Polytechnic I n s t i t u t e  became involved i n  the 
Educational Monograph program through the pa r t i c ipa t ion  of 
D r .  W i l l i a m  A .  Blackwell. D r o  Blackwe l l  contr ibuted i n  t h e  
e a r l y  planning of the i n i t i a l  program as a facul ty  member of 
the E l e c t r i c a l  Engineering department a t  Oklahoma S t a t e  University. 
Subsequently, D r .  B l a c k w e l l  became Head of E l e c t r i c a l  Engineering 
a t  Virginia  Polytechnic I n s t i t u t e  e 

Virginia Polytechnic I n s t i t u t e  w a s  wr i t ten  t o  allow Dr. Blackwe l l  
t o  be a sen io r  author i n  the  program and t o  inves t iga te  a 
procedure for allowing qua l i f i ed  authors located i n  any univers i ty  
t o  pa r t i c ipa t e  and contr ibute  i n  such a program. 

A subcontract with the 

FUNCTION OF THE PROGRAM 

New technological  information usually is published first as 
a technica l  r e p o r t  and then tends t o  migrate through o the r  forms 
of published material u n t i l  it makes i t s  way i n t o  textbooks. Up 
t o  s i x  or more years may be required for new technology t o  be 
included i n  textbooks f o r  use i n  the  classroom. This program of 
producing Educational Monographs helps t o  conserve t h e  time of 
many facul ty  members by having t h e  l i t e r a t u r e  search and wr i t ing  
done by a few while making the r e s u l t s  ava i lab le  t o  many. 
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A program for the systematic  searching of new technology and 
preparing the r e s u l t i n g  material for  educational use makes ava i lab le  
many new developments t h a t  might otherwise contr ibute  only t o  
the so lu t ion  of a s ingle  problem. 
absence of such a program would be the unnecessary reinvention 
or rediscovery of much i n  technology. The Monographs produced 
f r o m  the l i t e r a t u r e  searches are designed t o  present  significant 
contr ibut ions t o  engineering education and prac t ic ing  engineers. 

The inevi tab le  r e s u l t  of the 

SUBJECT A E A S  

The subjec t  areas  se l ec t ed  for the  p i l o t  program were hea t  
transfer, thermodynamics, and cont ro l  systems. 
have been completed for  d i s t r ibu t ion  i n  these  subjec t  areas. 
Abstracts of these Monographs are included i n  Appendix V I .  Five 
addi t iona l  Monographs are i n  various stages of preparation and 
reproduction e 

Twenty Monographs 

CENTER PERSONNEL 

The i n i t i a l  program was organized by D r .  Clark A .  Dunn, 
Associate Dean Emeritus of the  College of Engineering, and 
D r ,  Kenneth A.  McCol lom,  Assis tant  Dean of the College of Engineering. 
The Center is present ly  d i rec ted  by D r .  Kenneth A. McCollom 
with the ass i s tance  of M r .  Robert L. Overton, Deputy Director.  
D r .  Clark A. Dunn is Director Emeritus and a consul tant  for the  
Center. Monograph authors are facul ty  members of Oklahoma S t a t e  
University, Virginia Polytechnic I n s t i t u t e  and Kansas S ta t e  
University. Resumes f o r  D r .  McCollom, D r .  Dunn and M r .  Overton 
are shown i n  Appendix I. 

PILOT PROGRAM OBJECTIVES 

The NASA P i l o t  Program is  a l imi ted  program developed so le ly  
t o  determine the i n i t i a l  acceptance of the Monograph concept 
by educators and p rac t i c ing  engineers. 
t o  prepare and disseminate a l imi ted  number of documents i n  
se l ec t ed  subjec t  areas t o  obtain an evaluation of the Monograph 
format and mater ia l .  Detai ls  of the object ives  of the program 
are shown i n  the  two work statements contained i n  Appendix X. 

The program w a s  designed 



Modes of Writing 

The mode of operation used t o  produce Educational Monographs 
m u s t  be a t t r a c t i v e  t o  the sen io r  author t o  gain h i s  par t ic ipa t ion .  
H e  is  the  key person i n  the  production of Monographs and is 
expected t o  be qua l i f i ed  as a recent  textbook author or as a 
recognized au thor i ty  i n  h i s  f i e l d ,  as an experienced engineer,  
and as an experienced teacher.  In  the  process of producing 
Monographs, he m u s t  be able  t o  recognize new and s i g n i f i c a n t  material 
i n  h i s  f i e l d ;  he m u s t  be able  t o  develop a complete and accurate  
presentat ion of the  new contr ibut ion t o  engineering; and he must 
be ab le  t o  w r i t e  or e d i t  the Monograph i n  such a way as t o  make 
it valuable as supplementary teaching and learning mater ia l  i n  
h i s  f i e l d .  An ind iv idua l  with these qua l i f i ca t ions  has many 
places  where he can f r u i t f u l l y  apply h i s  labors ,  so a s a t i s f a c t o r y  
mode of operation of the Monograph program is important. 

s en io r  author. 
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The sen io r  author then e d i t s  and prepares the  material for 
f i n a l  typing. 
obtained under the  guidance of a sen io r  author, Dr. John A. 
Wiebelt, working with a former s tudent ,  Dr. Paul A. Miller, 
a professor i n  Mechanical Engineering a t  Kansas S t a t e  University, 
who d i d  the  writ ing.  
wr i t i ng  arrangement textbook authors have with profess iona l  
book publ i shers  

Experience i n  t h i s  method of operation was 

This procedure is c lose ly  r e l a t e d  t o  the  

The sen io r  author-consultant author mode of operation 
provided t h e  most economical method of wr i t i ng  Monographs. 
average cos t  of four  Monographs prepared under t h i s  mode of 
wr i t i ng  averaged $1,700 pe r  document compared t o  $4,200 for 
t he  average cos t  of 29 documents. However, t he  Senior Author- 
Graduate Student mode of wr i t ing  has i ts  place i n  the  program 
as it apparently works w e l l  when the  top ic  requi res  a g r e a t  
amount of t echn ica l  development of t he  source material. 

An 

Monograph Preparation 

Two Educational Monographs were completed during t h e  
period September 1, 1968 through October 31, 1968. They were: 

1. TD-2, "Thermodynamic Equations , Data and Techniques 
for Preparing Proper t ies  Compilations" 

2 a TD-6 , "Enthalpies of Co-existing Equilibrium Vapor 
and Liquid Mixtures from S o l u b i l i t y  Data and 
Equation of S t a t e  Calculations" 

by Wayne e. Edmister, Chemical Engineering, Oklahoma S ta t e  
University. 

A t o t a l  of 20 Educational Monographs are completed and 
ready for immediate d i s t r ibu t ion .  
are being reproduced. They are: 

Two add i t iona l  Monographs 

1. CS-7, "An Example of Gain Insens i t i ve  Design by 
S t a t e  Variable Feedback" 

2 CS-8, "Synthesis of Minimal S e n s i t i v i t y  Sampled- 
Data Control Sys tems" 

by W i l l i a m  A. Blackwell and Leonard L. Grigsby, Electrical 
Engineering, Virginia Polytechnic I n s t i t u t e .  

Three o the r  Monographs have required some add i t iona l  
preparation and w i l l  be readied  for reproduction i n  the  near 
future. They are: 

1, HT-9, "Thermal Modeling i n  a Simulate9 Space 
Environment" by P. L. Miller, Mechanical Engineering, 
Kansas S t a t e  University, and J. A. Wiebelt, Mechanical 
Engineering, Oklahoma S t a t e  University. 
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2. CS-9, 'IAn Example of Decoupling i n  the  Design of 
Multivariable Control Systems" 
Blackwell and Leonard L. Grigsby , Electrical 
Engineering, Virginia Polytechnic I n s t i t u t e .  

3. CS-10, "Realization of a Dig i t a l  Controller" 

by William A. 

by William A .  Blackwell and Leonard L. Grigsby, 
Electrical Engineering, Virginia  Polytechnic I n s t i t u t e  e 

A t o t a l  of 25 Educational Monographs w i l l  be completed for 
use i n  engineering education. 
through the l i terature search and preliminary wr i t ing  s tages  . 
However, these were not  completed when it became apparent t h a t  
for t echnica l  reasons the  material would not  be s u i t a b l e  for  
i n s t r u c t i o n a l  purposes. 
Monographs were: 

Four o ther  Monographs were developed 

The t i t les  of these incompleted 

1. HT-6 "Condensation of Liquid Metals" 

2 ,  TD-2, "Process Derivatives" 
$? 

3, TD-7, "Densities of Co-existing Equilibrium Vapor 
and Liquid Mixtures from x,y, Data v i a  the 
Is o t hermal G i  bb s - Duhem Equation" 

* 
4. HT-9, "The Grover Heat Pipe" 

Authors of two of the incompleted Educational Monographs 
hope t o  eventually overcome the  technica l  problems and complete 
them for fu tu re  issue.  

Review of Educational Monographs 

A t o t a l  of 1508 i n s t r u c t o r  copies and 5842 s tudent  copies of 
Educational Monographs have been mailed t o  individuals  who have 
requested them for review o r  use i n  a classroom s i t u a t i o n .  
shows s ta t is t ics  on the copies mailed t o  educators while Appendix I11 
t abula tes  s ta t is t ics  of those requested by individuals  i n  i n d u s t r i a l  
organizations,  

Appendix I1 

k 
This number has been reassigned t o  a completed Educational 

Monograph 
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E. VISUAL BRIEF 

A Visual Brief is. a technica l  film which was produced as a 
p a r t  of the  ana lys i s  process i n  a research study a t  one of the 
NASA Research Centers. 
segments of tes t  f i l m  s e l ec t ed  t o  a i d  i n  the  i l l u s t r a t i o n  of an 
engineering pr inc ip le .  
presentat ion i n  an engineering classroom,. seminar or t echnica l  
meeting. 

The films cons is t  l a rge ly  of unedited 

The technica l  films are usefu l  f o r  

Supplementary documentary material is suppl ied with each 
Visual Brief. 
might be involved i n  the f i l m ,  the  types of groups which might 
p ro f i t ab ly  use the  Visual Brief and the recommended procedure 
f o r  preparat ion by t h e  professor  before he uses the Visual Brief 
i n  a group presentat ion.  

The material suggests the  types of information t h a t  

The number of Visual Briefs ready f o r  d i s t r ibu t ion  t o  
un ive r s i t i e s  and i n d u s t r i a l  organizations remains a t  21. 
the  c lose of the  NASA Western Support Office it was mutually 
agreed between Oklahoma S t a t e  University and NASA Technology 
Ut i l i za t ion  Office t h a t  no new Visual Briefs would be developed 
during t h i s  period, September 1, 1967 through November 30, 1968. 
However, the ex i s t ing  f i l m s  would continue t o  be supplied upon 
request  a 

With 

The Visual Br ie fs  were disseminated t o  p o t e n t i a l  users on 

A t o t a l  of 286 requests  
a t r i a l  bas i s ,  Methods of informing the p o t e n t i a l  users are 
out l ined i n  Section F of t h i s  repor t .  
t o  use the technica l  f i l m s  have been received; 250 requests  have 
been f i l l e d .  The 36 requests  have not  been f i l l e d  because 
borrowing i n s t i t u t i o n s  have not  been prompt i n  re turning the 
Visual Briefs. Appendix V I 1  shows the  statistics on the  f i l m s  
mailed t o  requesters .  
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F. MONOGRAPH DISSEMINATION 

Educational Monographs have been requested by 255 professors  
i n  108 universities which were located i n  39 states of the  United 
S t a t e s  of America and 5 foreign countries.  
i n s t r u c t o r  copies and 5,842 s tudent  copies have been mailed t o  
these educators. 

A t o t a l  of 1,508 

In January, 1968, it was mutually agreed t o  extend t h e  
Educational Monograph program t o  include i n d u s t r i a l  organizations.  
As a r e s u l t  of t h i s  e f f o r t  i n  the spr ing,  1968, a t o t a l  of 583 
i n s t r u c t o r  copies and 166 s tudent  copies were requested by 
p rac t i c ing  engineers i n  52 i n d u s t r i a l  organizations.  

A s  i l l u s t r a t e d  i n  Figure 1, the  t o t a l  number of instructor  
copies requested by educators and prac t ic ing  engineers has 
increased from 206 on August 31, 1967 t o  1,924 on August 31, 1968. 
This increase of 1,718 during the  year can be a t t r i b u t e d  t o  the  
following methods of informing po ten t i a l  users of the  Educational 
Monographs concept and merits . 

1. Papers Presented 

D r .  Kenneth A. McCollom, NASA P i l o t  Program 
Administrator, was invi ted  t o  present  papers on the 
Educational Monograph program t o  the  following four  
organizations.  

March 1 2 ,  1968 

F i f th  Space Congress 
Cocoa Beach, Florida 

Apr i l  9,  1968 

Tenth Annual Thermodynamics Conference , School of 
Chemical Engineering, Oklahoma S t a t e  University, 
S t i l l w a t e r ,  Oklahoma 

June 5-6, 1968 

NASA Technology Ut i l i za t ion  Conference 
Langley Research Center 
Newport N e w s ,  Virginia 

-8 

ASEE Annual Convention 
University of Cal i forn ia  a t  Los Angeles 
Los  Angeles, California 

I n  each of the papers, D r .  McCollom made a presentat ion on 
t h e  value of Educational Monographs i n  providing engineering 
educators with new technology prepared i n  a format t h a t  w a s  desirable  
fo r  classroom use and for self-s tudy by prac t ic ing  engineers. 
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2 ,  Journa l  Advertisement 

A f u l l  page advertisement describing Educational 
Monographs and Visual Briefs w a s  placed i n  the  January, 
1968, i s s u e  of t he  Journa l  of Engineering Education t o  
create an in te res t  i n  educators and i n d u s t r i a l  t r a i n i n g  
supervisors f o r  Monographs and Visual Briefs. 
r e p r i n t  o f  t he  advertisement is shown i n  Appendix V. 

A 

The Journal of  Engineering Education was se l ec t ed  
because it is the  o f f i c i a l  magazine of the  American 
Society for Engineering Education. The Journal reaches 
adminis t ra tors  and teachers of engineering and 
engineering technology as w e l l  as i n d u s t r i a l  and 
government leaders concerned with engineering education a 

The Journa l  has readers i n  a l l  50 states and i n  over 
70 fore ign  countries.  

3. Letters t o  Deans 

Letters describing Educational Monographs and 
Visual Briefs were mailed t o  189 Deans of Engineering. 
The Deans membership r o s t e r  of the American Society f o r  
Engineering Education was the source of names and 
addresses. The let ters were used t o  s t imula te  i n t e r e s t  
i n  the  program with the  Deans and t h e i r  respec t ive  f a c u l t i e s .  

4. Letters t o  Industry 

A form l e t t e r  describing Educational Monographs and 
t h e i r  p o t e n t i a l  use as a continuing education t o o l  was 
mailed t o  205 i n d u s t r i a l  organizations t h a t  maintain an 
i n d u s t r i a l  membership i n  the  American Society f o r  Engineering 
Education. P rac t i c ing  engineers i n  52 i n d u s t r i a l  
organizations haTre requested Educational Monographs f o r  
t h e i r  review or use. 
Program which w a s  developed as an a d d i t i o n a l  phase of 
the  cont rac t .  

Appendix I V  describes the  I n d u s t r i a l  

5. Book Publishers 

The following book publishers were contacted t o  
determine i f  they had an in te res t  i n  marketing Educational 
Monographs e 

( a )  John Wiley and Sons, Inc. ,  New York 
(b') M c G r a w - H i l l  Book Company, Inc,  , New York 
( c )  D. Van Nostrand Company, Inc., Princeton 

( d )  John McCutchan Corporation, San Francisco 
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In summary, it w a s  concluded from the  discussions with 
book publ ishers  t h a t  the format of the Educational Monograph 
doesn' t  f i t  t h e i r  present  mode of operation. 
concluded t h a t  the  book publ ishers  bel ieve t h a t  the marketing 
of Monographs would only p a r t i a l l y  support  a continuing program 
of c rea t ing  Educational Monographs. Indicat ions are t h a t  a 
g rea t e r  s e l ec t ion  of Monographs are needed i r r  each sub jec t  area 
t o  assure frequent use by engineering educators. 
book publ ishers  are shown below: 

I t  was also 

Comments by the  

John McCutchan Corporation is a book company t h a t  deals  
pr imari ly  i n  small groupings of published mater ia l .  M r .  John 
McCutchan discussed the  program i n  d e t a i l  and concluded t h a t  
the marketing of Monographs could not  support  the program. 
s a i d  Monographs were p a r t i c u l a r l y  f eas ib l e  f o r  l i b ra ry  or 
reference purposes, which is a l imi ted  market. 

H e  

D. Van Nostrand Company, I n c , ,  questioned the economics of 
preparing and marketing paperbacks. 
i n  t he  concept and requested t h a t  20 copies of each Monograph 
and 100 copies of the abs t r ac t s  be provided t o  them for a market 
survey, 
d id  no t  ind ica te  a d e f i n i t e  pos i t i ve  o r  negative acceptance of 
Monographs as an educat ional  tool .  

However, they were in t e re s t ed  

They la ter  reported t h a t  the l imi ted  number of responses 

John Wiley and Sons, Inc. and M c G r a w - H i l l  Book Company 
indica ted  an i n t e r e s t  i n  the  concept bu t  were not  op t imis t ic  
i n  the acceptance of paperbacks i n  engineering education. Both 
organizations were recept ive t o  f u r t h e r  discussions.  The 
reg iona l  representat ive of M c G r a w - H i l l  Book Company has v i s i t e d  
Oklahoma S t a t e  University on severa l  occasions, once within the 
pas t  month, t o  inquire  on the  progress of the program. 
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G. EVALUATION 

Educational Monographs 

Evaluations of Educational Monographs increased from 13 on 
August 31, 1967 to  159 on August 31, 1968. An add i t iona l  6 
evaluat ions w e r e  received during September, 1968, br inging the 
t o t a l  t o  165 e f f e c t i v e  September 30, 1968. During the las t  seven 
months of the  period, 136 evaluat ions w e r e  re turned by educators 
and i n d u s t r i a l  organizations.  Figure 2 i l l u s t r a t e s  t he  t o t a l  
number of evaluat ions returned a t  the end of each qua r t e r  of the  
NASA P i l o t  Program through August 31, 1968. 

The 165 evaluat ion forms have been returned by 57 professors  
a t  40 universities located i n  29 states and 26 p rac t i c ing  engineers 
i n  9 i n d u s t r i a l  organizations.  O f  the  165 evaluat ions,  70 of them 
contained wr i t t en  comments i n  addi t ion t o  the s ta t is t ical  information 
requested, 

In  the  work statement,  it was spec i f ied  t h a t  a minimum of 
ten evaluations should be provided f o r  each Monograph. Figure 3 
i l l u s t r a t e s  the number of evaluations received f o r  each Educational 
Monograph. 
10 of the documents, 
on a l l  the documents when they have been i n  the  hands of the  
reviewers a s u f f i c i e n t  length of t i m e .  

A minimum of t en  evaluations has been received on 
I t  appears t h a t  the minimum can be obtained 

The concept of  preparing Educational Monographs continues t o  
be favorably received by the  individuals  request ing the  material. 
For every 11 pos i t i ve  responses t o  the  concept, only one negative 
response is  received. However, as a l a r g e r  number of evaluat ions 
are obtained, i t  is apparent t h a t  some modifications of the 
material might be des i rab le  t o  produce the h ighes t  qua l i t y  of 
the document. A sampling of the  pos i t i ve  and negative 
of the 70 evaluators  who provided wr i t ten  c r i t i q u e s  of 
Educational Monographs they reviewed or used are shown 
under f i v e  headings. 

1. ARE MONOGRAPHS A USEFUL METHOD OF PRESENTING 
TECHNICAL INFORMATION I N  THE CLASSROOM UNTIL 
MATERIAL CAN BE INCLUDED I N  A TEXTBOOK? 

comments 
the 
below 

NEW 
THE 

I!. . . . is use fu l  reference material bu t  t oo  confined 
t o  one area.  Most information, except f o r  graphs, 
i s  already i n  textbooks." 

"Yes, they are.. .1 - as a bas i s  f o r  a lec ture .  
2 - as a bas i s  f o r  a s tudent  lecture on a p a r t i c u l a r  
t o p i c  .... as I used them I found them as exce l l en t  
aids t o  my own as w e l l  as s tudent  understanding." 

"Much too s p e c i f i c  t o  be useful.  
apply only t o  very s p e c i f i c  s i t u a t i o n s  and are no t  
general ly  appl icable .  

The formulas given 
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tle e e monograph series is very bene f i c i a l  i n  t h a t  
it permits t he  inclusion of timely material i n  l ec tu re  
and laboratory courses for  both graduates and under- 
graduates. .... The most important aspect  of the  monograph 
i s  t h a t  someone is making a systematic  search i n  each 
of the  areas covered and presenting the mater iql  t o  
engineering teachers  for t h e i r  use .I1 

"Yes, b u t  it appears some [Monographs] may be too 
elementary f o r  a graduate class, bu t  also too  long or 
involve some mathematics, techniques or background 
( jun io r  l e v e l )  experience This p a r t i c u l a r  monograph 
is no t  i n  t h i s  dilemma." 

"This is a u s e f u l  method of presenting new technica l  
information. However, t h i s  pa r t i cu la r  monograph 
contained very l i t t l e  new information . ' I  

"Monographs could be extremely usefu l  i n  industry as 
we l l  as the classroom f o r  keeping engineers abreas t  
of cur ren t  developments i n  t h e i r  f ie ld ."  

"'Not good f o r  presenting - new material before t e x t  
coverage, Very good as a p r a c t i c a l  problem." 

., is usefu l  i n  adding t o  l ec tu re  material t o  
ind ica te  the state of the  art .  I t  is espec ia l ly  
usefu l  i n  graduate courses work where t e x t s  can 
form the bas i s  f o r  i n s t ruc to r s  bu t  must be augmented 
with current  outs ide material." 

"Yes, however, it is necessary t o  be qu i t e  de t a i l ed  
i f  the professor  i s  going t o  take the t i m e  t o  use 
them--otherwise the tendency is  t o  s t i c k  with what you 
have becuase of " t i m e  problems" i n  developing new 
material and f i l l i n g  i n  the  gaps i n  the  monographs." 

"Very usefu l  method f o r  engineers i n  industry t o  
improve or update t h e i r  s k i l l s  by self study or study 
groups. This p a r t i c u l a r  monograph would be d i f f i c u l t  
t o  improve upon." 

"In my opinion, the monograph was w e l l  organized 
from a technica l  viewpoint, presenting a s u f f i c i e n t  
amount of information i n  a log ica l  sequence. 
presentat ion is b r i e f  and does not d i s t r a c t  the  reader 
from the  technica l  information. 'I 

The wr i t ten  

"Yes, i f  wr i t t en  FOR classroom use. The one I got  
w a s  wr i t t en  more a s  a technica l  journa l  art icle.  It 
would have required a gread dea l  of work on my p a r t  
t o  have been ab le  t o  make it usefu l  f o r  an under- 
graduate course ." 

- 
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"My own opinion of t h i s  Monograph is t h a t  it is an 
excellent discussion..  . 
graduate s tudents  should have ava i lab le  t o  them., . . 
I hope t o  have the p r iv i l ege  of using another one 
t h i s  coming fall." 

I think it i s  something 

"Perhaps I misunderstood the  purpose of t he  
Monographs. I thought they would be addressed t o  
bridging the gap between textbook approaches and 
a c t u a l  p rac t i ces  ... The 4 Monographs I looked a t  
d e f i n i t e l y  do not  do t h i s  and appear not  t o  be 
t ry ing  t o  do th i s . .  . ." 
"As  a taxpayer, I ' d  say they a r e n ' t  worth the  p r i ce  
and NASA could w e l l  c u t  it from its budget without 
jeopardizing Engineering Education e A s  long as they 
do e x i s t ,  I ' d  l i k e  t o  keep ge t t i ng  them so  I can use 
one once i n  awhile,... 
p ro j ec t  would be t o  the  engineering professor  with 
no recent  i n d u s t r i a l  experience, no i n t e r e s t  i n  
cur ren t  technica l  meetings. ... For such a person, 

the  only real  merit t o  your 

your monographs would allow him t o  give the  appearance 
of being up t o  date  with very l i t t l e  e f f o r t  on h i s  part.' '  

 AS a l l  teachers know, pedagogy i s  a highly subjec t ive  
art .  We have l i t t l e  s o l i d  evidence of what is or i s n ' t  
good teaching. 
own subjec t ive  appraisal .  I make t h i s  preface,  because 
I favor  the kind of experiment you a r e  t ry ing ,  bu t  do 
not  intend t o  use the  r e s u l t .  

My impression is  t h a t  i n  each of the  Monographs there  
was t o o  much d e t a i l  on one s p e c i f i c  i t e m  t o  j u s t i f y  
inclusion i n  the courses w e  teach. To use the  material 
properly w e  would have t o  devote two class days t o  the 
sub jec t  of a monograph, and probably two n ights  of 
homework t i m e .  I simply don't  bel ieve t h a t  the gain 
from such a process would j u s t i f y  the e f f o r t .  

My second comment is t h a t  the  r e l a t i o n  of the subjec ts  
t r e a t e d  t o  p r a c t i c a l  problems ( i . e .  problems someone 
w i l l  pay t o  g e t  the  answer t o >  w a s  too sketchy. If it 
were c l o s e r  w e  might have f i t t e d  these i n t o  a design 
course, bu t  these would not  f i t  t he re  i n  t h e i r  present  
form. 

Neither the univers i ty  I teach i n ,  nor  the one I 
attended, teaches a course i n  which the s tudents  are 
expected t o  do d i r ec t ed  reading and problem solving. 
Instead,  w e  use lec ture- rec i ta t ion .  I think w e  ought 
t o  try more of the  former, but  w e  don't .  
eve r  s e l l  my colleagues on such a course we might use 
the Monographs as subjec t  matter for  p a r t  of the  course. 
They are b e t t e r  s u i t e d  for t h a t  than f o r  lecture-reci ta t ion."  

Thus, my comments below represent  my 

If I can 
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"In the present  form, the Monograph does not  o f f e r  
any new information o ther  than t h a t  from the  standard 
textbooks. 

2. WHAT ARE GOOD POINTS OF MONOGRAPHS? 

"Students were able t o  follow presentat ion due t o  
concise nota t ion  presented i n  Monograph." 

"Students go t  acquainted with the  real  ana lys i s  of 
problems which are confronting engineers who are 
ac t ive  now. 

"Monographs can discuss  s p e c i f i c  problems and s p e c i f i c  
methods which a textbook cannot cover completely." 

"Monographs may be developed t o  supplement textbook 
and expound information newly developed." 

"1 f e e l  it had some value t o  the s tudents  as an 
introduct ion t o  cur ren t  topics .  '' 

"Good poin t  is t h a t  one subjec t  is t r ea t ed  i n  some 
depth e I t  

"Betterapproach than professor  giving classroom 
lec tu re  on material only. I' 

3. ANY IMPROVEMENTS NEEDED? 

"I would l i k e  t o  see one or more r e l a t i v e l y  simple 
problems based on the  mater ia l  i n  addi t ion t o  the 
ones used." 

"Problems should be wr i t ten  which dea l  with cur ren t  
and fu tu re  aerospace and outerspace hardware. The 
theory presented i n  the Mcnograph should be b e t t e r  
i l l u s t r a t e d  and aDplied, v i a  t h e  problems.. * .  I n  
addi t ion t o  r e l a t i n g  the problems t o  s p e c i f i c  hardware, 
a statement of d i f f i c u l t i e s  and h i s to ry  which l e d  t o  
the problem (such as a prac t ic ing  engineer might 
encounter) would s t imula te  the  teaching and learning 
process. 

"Have more monographs so t h a t  the i n s t r u c t o r  can be 
more s e l e c t i v e ,  

"The background material of a r a t h e r  genera l  nature  
may be lacking i n  both the  monograph and the  t e x t  
used i n  the course. I n  t h i s  case, the  undergraduate 
s tudent  m u s t  assimilate and assoc ia te  information 
from too many sources." 
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"We would have appreciated g rea t e r  d e t a i l  a t  the  l e v e l  
( sen ior )  of the  present  course--but for grad s tudents  
t h i s  is  0.K." 

"New materials of t h i s  form should confront s tudents  
with a segment of the  current  l i terature--which should 
be he lp fu l  i n  s t imulat ing research ideas  , r l  

"More background material i n  beginning and example 
problems . 'I 

4. SHOULD A PROGRAM OF PREPARING MONOGRAPHS BE EXPANDED 
TO OTHER SUBJECT AEAS? 

"1 would l i k e  t o  see a series of Monographs i n  k ine t i c s  
and mass t r ans fe r .  They should be geiired for  an 
undergraduate level." 

"I might make some use, but  n o t  extensive use. Those 
which can be used t o  present a sub jec t  i n  one day are 
probably the ones I ' d  consider. 
f o r  material t o  cover, bu t  t ry ing  t o  decide what I can 
a f fo rd  t o  leave out ;  I think t h i s  is t r u e  throughout 
engineering and not  j u s t  my subjec ts  or m e . "  

"The program should be expanded. 
the  ex ten t  t h a t  they would f i t  i n t o  the context of 
the course I a m  teaching. Due t o  the d i f f i c u l t y  of 
f i t t i n g  them i n ,  t h i s  would probably r e s u l t  i n  
occasional use , r a t h e r  than frequent .'I 

I a m  no t  searching 

I would use them t o  

''If the o the r  monographs now ava i lab le  (and those 
contemplated f o r  t he  fu ture)  a r e  of the same character  
as those examined, i would not  be in t e re s t ed  i n  using 
them. 

"Yes, i f  w e l l  wri t ten."  

"I should l i k e  t o  see  others of t h i s  same general  type." 

[Generally, the answer "yes" or "no" w a s  a l l  t h a t  was 
s a i d  i n  answer t o  t h i s  question. 1 

5. PROBLEMS ENCOUNTERED USING MONOGRAPHS. 

"...nomenclature was not the  same as used i n  the  course-- 
hence they [students 1 became confused. '! 

"There were s e v e r a l  t echnica l  e r ro r s  i n  the  monograph." 

"On t h i s  p a r t i c u l a r  monograph, there  appears t o  be an 
e r r o r  which affects the conclusion. 

'8PProblem could be reworded f o r  more c l a r i t y . "  



A de ta i l ed  summary of each Educational Monograph is provided 
i n  Appendix X I I .  
subsection for  each Educational Monograph, 
presents  the dissemination statistics , evaluation statist ics,  
evaluators  wr i t t en  comments , and an ana lys i s  f o r  each Educational 
Monograph ready f o r  d i s t r i b u t i o n  

This appendix is divided i n t o  subsections,  one 
Each subsection 

Visual Briefs 

A t o t a l  of 111 evaluat ions have been received from t h e  users  
of the technica l  films, Figure 4 illustrates the  number of 
evaluations received f o r  each Visua l  Brief. Or ig in ia l ly ,  a minimum 
of five evaluat ions was spec i f i ed  i n  the work statement as required 
for  each Visual Brief, A t o t a l  of 13 Visual Br ie fs  have been 
evaluated by f i v e  o r  more users, The Visual Br ie fs  have been 
evaluated by 73 professors a t  46 un ive r s i t i e s  located i n  27 states 
and 2 foreign countries, 
have been received favorably: 10 favorable responses t o  each 
unfavorable Fesponse, 
comments provided by the  evaluation shee ts .  

The Visual Briefs, l i k e  t he  Monographs, 

Appendices V I 1 1  and IX t abula te  a l l  the  

An analysis  of the  evaluations ind ica te  a favorable response 
t o  the  use of the  technica l  f i lms. 
requests  received f o r  t h e i r  use, as compared t o  the Educational 
Monographs, ind ica tes  t h a t  the Visual Brief has a l imited appl icat ion.  
The i n a b i l i t y  t o  modify the  f i l m s  f o r  educavional use appears t o  be the 
main disadvantage. For example, there  are port ions of the  Visual 
Briefs t h a t  should be expanded t o  provide proper i n s t r u c t i o n a l  
mater ia l ;  t h i s  is not  possible ,  They could be ed i ted  but  t h i s  
has no t  been necessary. Therefore Oklahoma S t a t e  University has 
used the  f i lms without a l t e r a t i o n ,  

However, t h e  small number of 
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H, COST OF PROGRAM 

This cost summary covers the  period June, 1966 through 
November, 1968. Expenses for November, 1968, are estimated on 
t h e  bas i s  of p a s t  experience and known outstanding expenses, 

The following table i l lustrates  the  authorized funding, 
committed expenses and estimated uncommitted funds for the  
period June, 1966 through November, 1968,' 

Funding 

Authorized Funds $210,099 

Estimated Committed Funds 206,211 

Uncommitted Funds $ 3,888 

The NASA P i l o t  Program w a s  i n i t i a l l y  conceived as an 
experiment t o  evaluate  the  use of Educational Monographs as 
supplementary material i n  engineering classes and as planned 
self-s tudy material for prac t ic ing  engineers and s c i e n t i s t s .  
It w a s  recognized i n i t i a l l y  t h a t  important object ives  of the  
program included both the  development of t he  program and the  
generation of a se l ec t ed  number of Monographs for evaluation. 

An ana lys i s  of t he  program and i ts  funding was made t o  
appropriately apportion expenses t o  the  two major categories:  

1. Program Development and Administration 

2.  Educational Monograph Writing 

The assigned expenses were based on the  experience of t h e  program 
during the  pas t  t w o  years ,  knowledge of the  people and t h e i r  
du t i e s ,  and an estimated s p l i t  of general  expenses. 

The cost of t h e  Monograph authors,  graduate s tudents ,  
and secretarial help ( f o r  Monograph authors)  for t h e  first 
s i x  months of t he  program were considered as Program Development 
and Administration s ince  a l l  program pa r t i c ipan t s  were working 
on t h e  format of documents, methods of obtaining material and 
procedures t o  follow. 

Tables 1 and I1 i l l u s t r a t e  the  expenses of the  program for  
the  30-month period. Approximately 41% of t h e  t o t a l  committed 
funds ($206,211) w a s  expended i n  Program Development and 
Administration while 59% of the  funds was used i n  Educational 
Monograph wr i t ing ,  

An ana lys i s  of the  Educational Monograph wr i t ing  expenses 
shows t h a t  t he  average cost of wr i t ing  a document was $4,214 
for  29 Monographs attempted. 
because of technica l  problems encountered i n  developing t h e  
material i n t o  t h e  educational format. 

Four documents were not  completed 
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It is s i g n i f i c a n t  t o  note  t h a t  t he  four  Educational 
Monographs writ ten by Professor J. B. Wiebelt and Professor  
Paul L. Miller were prepared for an approximate average 
cos t  of $1,700 per  document. This consul tant  author-senior 
author  mode of wr i t ing  was very successfu l  economically. 
This cos t  experience ind ica t e s  t h a t  a cos t  of $2,000 per  
document i n  f u t u r e  program development and planning is not  
u n r e a l i s t i c .  
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COST SUMMARY 
NASA P i l o t  Program 
June, 1966 through November, 1968 

TABLE I 

FUNDING 

Authorized Funds $210,099 

Estimated Committed Funds 206,211 

$ 3,888 

PROGRAM EXPENSE 
c o s t  Percent  - 

Program Development and Administration $ 84,014,36 40.7 

Educat ional  Monograph Writing 59.3 - 122,196.64 

$206,211.00 100.0 

EDUCATIONAL MONOGRAPH WRITING EXPENSE 

Average Cost - 29 Monographs $4,214 

Lowest Average Cost - 4 Monographs 1 , 687 

Highest Average Cost- 5 Monographs 6,084 
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COST SUMMARY 
NASA P i l o t  Program 
June, 1966 through November, 1968 

TABLE I1 

PROGRAM DEVELOPMENT AND ADMINISTRATION 

Sa la r i e s  

Consultant 

VPI 
Ind i r ec t  

L i a .  Ins . ,  Employee 
Benefits  , FICA 

Supplies and Services 

Publ icat ion and Reproduction 

Communications 

Travel 

Freight  and Postage 

TOTAL 

Sa la r i e s  

June, 1966 
through 

October, 1968 

$ 37,304.02 

800.00 

4,000.00 

18,741.46 

1,643 e 24 

6,541.43 

2,400.00 

500.00 

6 , 345 e 63 

333.58 

$ 78,609.36 

MONOGRAPH WRITING 

Ind i r ec t  

Lia. Ins .  , Employee 
Benefits, FICA 

VPI 

Consultant Authors 

Computer 

Supplies and Services 

Publishing and Reproduction 

Communications 

Postage 

P 

$ 42,152.59 

21,133 e 99 

1 , 853 02 
39,998.96 

1,040.00 

990.18 

3,520.00 

6,057.98 

363 92 

166.00 

TOTAL $112,276.64 

(Est.  1 

1968 
November Tota l  - 

$ 1,524.00 $ 38,828.02 

500.00 1,300 .OO 
4,000 .OO 

843.00 19 , 584.46 

168,OO 1,811.24 

500.00 7,041.43 

1,200 .oo 3,600 .OO 

40 e 00 540.00 

600.00 6,945.63 

30.00 363.58 

$ 5,405.00 $ 84,014.36 

$ 42,152.59 

21,133.99 

1- , 8 5 3.0 2 
4,000.00 43,998.96 

500.00 1 , 540.00 
120 * 00 1 , 110.18 

3,520 .OO 
300 00 6,357.98 

363 ., 92 
166.00 

$ 4,920.00 $122,196.64 

GRAND TOTAL $195,886.00 $10,325.00 $206,211.00 
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I. PROGRAM SUPPORT 

Proposal ER 68-T-144, e n t i t l e d  "A Center for  Creating 
Educational Monographs i n  Engineering" was submitted t o  t h e  
National Science Foundation request ing funding for  the  first 
two years  of a f i v e  year  development program. 
D r e  K. A. McCollom, Mr. R. L. Overton, and M r .  M. B. Carpenter, 
Oklahoma S t a t e  University,met with Dr. Alfred Borg, National 
Science Foundation, 
be denied. However, Dr. Borg explained t h a t  t h i s  denia l  d i d  
not  prejudice fu tu re  proposals on t h e  Educational Monograph 
program. 
he had received was turned down on the  first submittal .  This 
proposal was resubmitted incorporating some of t he  suggestions 
made by NSF evaluators  and was funded. 
t o  NSF a proposal on Educational Monographs during the  f irst  
quar te r  of 1969. 

On September 5 ,  1968, 

D r .  Borg informed us the  proposal was t o  

He  f u r t h e r  explained t h a t  another engineering proposal 

It is planned t o  resubmit 

Proposal ER 69-T-35, e n t i t l e d  "A P i l o t  Program i n  Technology 
Transfer Through Educational Monographs for Sel f  Study" was 
submitted t o  the  Army Research Office. 
of the Army Research Office indicated an i n t e r e s t  i n  the proposal. 
A decis ion on the  proposal is expected about December 1, 1968, 

A meeting with representa t ives  

Proposal ER 69-T-39, l e t te r  proposal f o r  continuing the  
NASA P i l o t  Program supported under NASA Contract No, NSR 37-002-045, 
was submitted t o  the  National Aeronautics and Space Administration. 
The proposal would extend the program f o r  a 9 month period, 
December 1, 1968 through August 31, 1969. The extsnsion of 
t he  cont rac t  would allow for the  fu r the r  evaluat ion and 
development of Educational Monographs as educational t oo l s  
i n  engineering classrooms, t he  fu r the r  survey of t he  i n d u s t r i a l  
use of the  documents for self-s tudy or i n d u s t r i a l  seminars, 
and the  preparat ion of addi t iona l  Monographs incorporating 
changes i n  technique and format based on the experience and 
evaluat ions received. 
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A P P E N D I X  I 

WSUMES 

C E N T E R  A D M I N I S T R A T I V E  P E R S O N N E L  
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RESUME KENNETH A. McCOLLOM 

ACWEMIC RANK 

Assis tan t  Dean, College of Engineering 
Professor,  School of Electrical Engineering 
Oklahoma State University 

EDUCATIOV 

1. Ph.D., Electrical Engineering, Iowa State University,  1964. 
2. M. S., E l e c t r i c a l  Engineering, University of I l l i n o i s ,  1949. 
3. 3. S., Electrical Engineering, Oklahoma S t a t e  University,  1948. 

TECHNICAL AREAS OF INTEREST 

1. Energy Conversion and Storage 
2. System 
3. Computer Applications 
4. Nuclear Reactors 
5. Educational Monographs on New Technology 

PROFESSIONAL EXPERIENCE 

1. Assistant Bean of t h e  College of Engineering and Professor of 
Electrical Engineering, Oklahoma S t a t e  University,  1968-present. 

2. Research Associate (1962-1964), Ames Laboratory and I n s t i t u t e  f o r  
Atomic Research, fowa g r a t e  University,  Ames, Iowa. 

3. 1nstrucB;or [1957-&962), Graduate Extension Courses i n  Electrical 
Engineering, University oE Idaho. 

4. Branch Manager (1957-1962), P h i l l i p s  Petroleum Company, Idaho Falls, 
Idaho. 

5. Senior Research Engineer (1954-19571, P h i l l i p s  Petroleum Company, 
Bar t l e sv i l l e ,  Oklahoma. 

6. Group Leader (1951-1954), P h i l l i p s  Petroleum Company, Idaho F a i l s ,  
Idaho. 

7.  Associate Engineer (1949-1951), Ph i l l i p8  Petroleum Company, 
B a r t l e s v i l l e ,  Oklahoma, 

RESEARCH EXPERIENCE 

1. 

2. 

3. 

4. 

5. 

Research Project  on Energy Storage sponsored by f i v e  area electric 
u t i l i t y  companies, Oklahoma State University, 1964-1968. 
Director, NASA P i l o t  Program pro jec t  t o  produce educational monographs 
i n  technology, sponsored by NASA, Oklahoma State University,  1966-Present. 
Project  Leader, A t o m i c  Energy Commission Laboratory t o  design and 
i n s t a l l  instrumentation and cont ro l  and activate the  Ames Laboratory 
Research Reactor, 1962-1964. 
Branch Manager f o r  Instrument Development. 
persons i n  instrumentation and cont ro l  support f o r  Atomic Energy 
Commission, 1960-1962. 
Section Chief for  development of e lec t ron ic  instrumentation f o r  
experiments i n  the  Materials Testing Reactor of the  Atomic Energy 
Commission. Directed 15 engineers and technicians,  1957-1960. 

Directed 40 technical  
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RESEARCH EWERIENCE (Continued) KENNETH A. McOOLLOM 

6. Senior Research Engineer, P h i l l i p s  Petroleum Company. Application 
of r a d i a t i o n  techniques i n  petroleum and petroleum production 
research, 1954-1957. 
Group Leader, for  5 t echn ica l  men responsible f o r  e l e c t r o n i c  in s t ru -  
mentation f o r  nuc lear  physics and f o r  phys ica l  measurements f o r  re- 
search i n  nuc lear  r e a c t o r s  of the Atomic Energy commission, 1951-1954. 

the  inves t iga t ion  of combustion processes i n  jet and i n t e r n a l  com- 
bus t ion  engines, 1949-1951. 

7,  

8 .  Associate Engineer, P h i l l i p s  Petroleum Company. Instrumentation f o r  

TECHNICAL ORGANIZATIONS 

1. I n s t i t u t e  of Electrical and Elec t ronics  Engineers, Senior Member 
2. American Nuclear Society 
3. 
4. 
5 ,  

Oklahoma Society OD Profess iona l  Engineers 
National Society of Profess iona l  Engineers 
American Society for Engineering Education 

HONOR SOCIETIES 

1. Sigma X i  
2. E t a  Kappa Nu 
3. Sigma Tau 
4. Phi Kappa Phi  
5. Phi E t a  Sigma 

6 .  Kappa Kappa P s i  
7. Omicron Delta Kappa 
8. 
9. 

L is ted  i n  "American Men of Science'' 
L is ted  i n  "Who's Who i n  Atoms" 

10. Lis ted  i n  "Who's Who i n  t he  Southwest" 

RECENT PUBLICATIONS 

1. 

2. 

3. 

4 .  

5 .  

"Analysis of Period Instrtaraentation Operation a t  F u l l  Reactor Power," 
presented at  the  Conference on t he  Problems of Operating Research and 
Power Reactam, Amarican Nuclear Society, O t t a w a ,  Canada, October 21, 1963. 
"Use of Energy Storage with Unconventional Energy Sources t o  Aid Developing 
Countries," presented at 1967 In t e r soc ie ty  Energy Conversion Engineering 
Conference, M i a m i  Beach, F lor ida  (American Society of Mechanical Engineers) 
August 13-17, 1967. 
"Monographs Containing Source Material on New Technology," presented at 
Annual Meeting of the American Society f o r  Engineering Education, Event 
No. 71.2, Lansing,. Ptichigan, June 19-22, 1967. 
"Source-Material on New Technology f o r  Engineering Education," presented 
a t  F i f t h  Space Congre88, Cocoa Beach, F lor ida ,  March 11-14, 1968 
"Education Enrichment Materials ," presented a t  NASA Conference on 
Technology U t i l i z a t i o n ,  Langley Research Center, Jampton, Vi rg in ia ,  
June 3-5, 1968, 

REPORTS 

More than 20 published r epor t s  mostly i n  the  Atomic Energy Commission 
repor t  series. Four pa t en t s  of invention. 
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RESUME C. A. DUM 

ACADEMIC RANK 

Associate Dean Emeritus, College of Engineering 
Professor Emeritus of C i v i l  Engineering 
Oklahoma State University 

EDUCATION 

1. Ph.D., Civil  Engineering, Cornel1 University,  1941. 
2. M. S., C i v i l  Engineering, Oklahoma S t a t e  University,  1937. 
3. C ,  E., Civi l  Engineering, Oklahoma State University,  1934. 
4. B. S., Civi l  Engineering, University of Wisconsin, 1923. 

TECHNICAL AREAS OF INTEREST 

1. Engineering Education 
2. Mechanics 
3. S t ruc tures  

PROFESSIONAL EXPERIENCE 

1. 

2. 

3. 

4. 

5, 

6. 

7.  

Associate Dean, College of Engineering, Oklahoma S t a t e  
University,  1966-present. 
Director of Engineering Research, College of Engineering, 
Oklahoma S t a t e  University,  1945-1966. 
Administrative Head, School of General Engineering, Oklahoma 
S t a t e  University,  1935-1965. 
Ins t ruc to r ,  Assis tant  Professor,  Associate Professor,  Professor 
School of Civi l  Engineering, Oklahoma S t a t e  University, 1929-present. 
Bridge Designer and Construction Engineer, Arkansas 
Highway Department, 1927-1929. 
Instrument Man, Assistant Resident Engineer, Resident 
Engineer on construct ion of four bridges across Missouri 
River, South Dakota, 1923-1927, 
Registered Professional  Engineer, Oklahoma. 

CONSULTING EXPERIENCE 

1. Consultant to  City of Perry, Oklahoma. 
2. Consultant t o  Oklahoma Conservation Board. 
3. Advisor t o  Oklahoma Planning and Resources Board. 
4. C iv i l i an  Observer, Task Force Frigid (Army General Forces), 

5. 
Fairbanks, Alaska. 
C iv i l i an  Observer, Operation Cool School (U.S. A i r  Force), 
Newfoundland, Greenland, Alaska, and Canada. 
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RESEARCH EXPERIENCE 

1. 
2. 

Research i n  electric welding f i e l d .  
Inves t iga t ion  of columns with eleratic lateral supports.  

PROFESSIONAL AND HONORARY ORGANIZATIONS 

1, 

2. 
3. 

4. 
5. 
6. 
7. 
0. 
9. 
10. 
11 * 

HONORS 

1. 
2. 
3. 
4. 
5. 
6 .  
7. 

National Society of Professional  Engineets, President ,  
1958-1959, Vice President ,  1956-1958, Oklahoma National 
Director ,  1952-1953. 
Oklahoma Society of Professional  Engineers, Pres ident ,  1948. 
American Society of Civil  Engineers, President ,  Oklahoma 
Section, 1946. 
American Society f o r  Engineering Education. 
Oklahoma Education Asrsociation. 
Amarican Aaeociation for the  Advmceinent of Science 
Phi Kappa Phi 
S i m a  Tau 
Chi Epsilon 
Phi Alpha "beta 
Tau Beta Pi 

Fellow M A S  
Uho'e Who in America 
Who'er Who i n  the  Southwest 
American Men of Science 
Who's Who in Engineering 
Who's Who Sn Education 
Engineering of the Year, O.S,P.E., 1965 

PUBLICATIONS 

Author of various engineering technica l  a r t i c l e s  and publ icat ions 
on engineering a d  i d u e t r i a l  l ~ e ~ e a r c h ,  education, and adminis t ra t ion.  
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RESLIME ROBERT L. OVERTON 

Research Engineer 
Office of Engineering Research 
Oklahoma State University 

ACADEMIC TRAINING 

B. S., Industrial Engineering, Oklahoma State University, 1954 

TECHNICAL AREAS OF INTEREST 

1. 
2 .  Environmental Conditions 
3, Electrical Power 

Educational Monographs an New Technology 

PROFESSIONAL EXPERIENCE 

1, Research Engineer, Office of Engineering Research, Oklahoma State 

2 .  General Supervisor, San Diego Gas & Electric Company, San Diego, 

3. Gas Service Supervisor, San Diego Gas & Electric Company, San Diego, 

4. Assistant Engineer, San Diego Gas & Electric Company, San Diego, 

5. Junior Engineer, San Diego Gas & Electric Company, San Diego, 

University, 1967-Present. 

California, 1965-1967. 

California, 1963-1965. 

California, 1959-1963. 

California, 1954-1959. 

RESEARCB EXPERIENCE 

1. Deputy Director, NASA Pilot Program project, sponsored by NASA, 
Oklahoma State university, 1967-present. 
Research Engineer, Themis Weather Phenomena Project, sponsored 
by Department of Defense, Oklahoma State University, 1967-present. 

TECHNICAL ORGANIZATIONS , 

1. American Institute of Industrial Engineers, Senior Member. 
2. 
3. 
4 ,  

Oklahoma Society of Professional Engineers, 
National Society of Professional Engineers. 
American Society f o r  Engineering Education. 
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A P P E N D I X  I1 

U N I V E R S I T Y  MONOGRAPH D I S S E M I N A T I O N  S T A T I S T I C S  
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APPENDIX I1 

Monograph 
Number 

cs-1 

cs-2 

cs- 3 

cs- 4 

cs- 5 

CS-6 

HT- 1 

HT- 2 

HT- 3 

HT- 4 

HT- 5 

HT-6 

HT- 7 

HT- 8 

TD- 1 

TD- 3 

TD-4 

TD- 5 

UNIVERSITY MONOGRAPH DISSEMINATION 
STATISTICS THROUGH SEPTEMBER 30, 1968 

Dissemination Summary by Monograph Number 

I n s t r u c t o r  ' s 
Copies Sent  

66 
<,: 

84 

80 

94 

10 4 

1 0  9 

139 

85 

112 

103 

91 

0 

90 

73 

95 

10 4 

67 

1 2  

1508 

Student ' s 
Copies Sent  

2 48 

5 76 

486 

3 45 

413 

46 7 

5 13  

179 

526 

484 

176 

0 

17 4 

350 

36 3 

352 

188 

2 

5 842 

Unf i l led  Requests 
I n s t r u c t o r ' s  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10  4 

0 

0 

0 

0 

0 

0 

10 4 

Student ' s  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

206 

0 

0 

0 

0 

0 

0 

206 
- 

Evaluat ions 
Re ce i v e  d 

4 

9 

11 

0 

10 

10 

15 

5 

1 2  

11 

6 

0 

6 

2 

1 0  

1'1 

6 

1 

129 
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A P P E N D I X  I11 

I N D U S T R I A L  MONOGRAPH D I S S E M I N A T I O N  S T A T I S T I C S  
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Monograph 
Number 

cs- 1 

cs-2 

cs-3 

cs-4 

cs-5 

CS-6 

HT-1 

HT- 2 

HT- 3 

HT- 4 

HT-5 

HT-6 

HT- 7 

HT- 8 

TD- 1 

TD- 3 

TD- 4 

TD-5 

APPENDIX I11 

INDUSTRIAL MONOGRAPH DISSEMINATION 
STATISTICS THROUGH SEPTEMBER 30, 1968 

Dissemination Summary by Monograph Number 

I n s t r u c t o r  ' s Student ' s Unf i l l ed  Requests 
Copies Sent 

22 

15  

35 

33 

25 

31 

37 

20 

30 

25 

41 

0 

66 

49 

31 

69 

24 

30 

5 83 
- 

Copies Sent  

0 

0 

0 

0 

0 

16 

15  

15 

15 

15 

15 

0 

15 

15 

15 

15 

0 

15 

16 6 
- 

I n s t r u c t o r ' s  

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

15 

0 

0 

0 

0 

0 

0 

15 
- 

Student ' s 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

15 

0 

0 

0 

0 

0 

0 

15 
- 

Evaluations 
Re  ce i v e  d 

2 

1 

2 

0 

2 

0 

6 

1 

5 

7 

0 

1 
36 
- 
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A P P E N D I X  I V  

SUMMARY OF I N D U S T R I A L  PROGRAM 
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SUMMARY OF INDUSTRIAL PROGRAM 

The Goddard Space F l igh t  Center survey was t o  determi e - the  magnitude 

Under contract t o  the Goddard Space F l igh t  Center Technology 
of in te res t  i n d u s t r i a l  organizations might have i n  Educati 
graphs. 
U t i l i za t ion  Office, the  Office of I n d u s t r i a l  Applications of the 
University of Maryland ' d i s t r ibu ted  descr ip t ive  information on the 
Educational Monograph program t o  corporate -heads of 243 i n d u s t r i a l  
organizations a 

Four Education Briefs, one page abstracts of t he  Monographs, were 
mailed t o  the  companies together  with a cover l e t t e r  explaining the  
p o t e n t i a l  of Educational Monographs. The companies were inv i t ed  t o  
write Goddard Space F l igh t  Center requesting complete copies of the  
four  Monographs t o  allow de ta i l ed  evaluation. 

The r e su l t s  of the  Education Brief Survey was most encouraging. 
Eighty-nine of t h e  243 companies responded; 62 of them indicated f u r t h e r  
pos i t i ve  i n t e r e s t  i n  receiving the complete Monographs. The 62 companies 
were then mailed a l l  four  Educational Monographs after which 1 7  companies 
again responded. 
considered an ind ica t ion  of non-interest  s ince  response t i m e  f o r  informa- 
t i o n  of t h i s  nature  within i n d u s t r i a l  organizations may be delayed or 
bypassed depending on the  work load of the  individuals  i n  the  organizat ions.  
The conclusions from the survey r e s u l t s  were t h a t  the  i n d u s t r i a l  
community has an i n t e r e s t  i n  the  use of Educational Monographs. 

This small percentage of secondary responses was not  

Oklahoma S t a t e  University i n s t i t u t e d  a follow-on survey f o r  t he  
Goddard survey. Follow-on letters were wr i t t en  t o  the  17 organizations 
ind ica t ing  secondary responses t o  the  Goddard Space F l igh t  Center survey. 
Two of the  organizat ions have requested add i t iona l  Educational Monographs. 
A second follow-on l e t t e r  was mailed t o  the 45 companies t h a t  ind ica ted  
an i n t e r e s t  i n  the  program but had no t  made a secondary response. 
a r e  awaiting answers t o  t h i s  la tes t  e f f o r t .  

We 

Oklahoma S t a t e  University i n i t i a t e d  a companion survey which is 
complementary t o  the  Goddard survey t o  determine i n d u s t r i a l  i n t e r e s t  
i n  Educational Monographs. 
Society f o r  Engineering Education was used as a source of dissemination. 
This group of 205 organizations was se l ec t ed  because of t h e i r  ind ica ted  
in te res t  i n  engineering education. Perhaps more important is t h a t  many 
of the  designated representa t ives  are d i r e c t l y  involved i n  t he  employ- 
ment, in-house t r a in ing  or supervision of engineers and s c i e n t i s t s .  

I n d u s t r i a l  membership i n  the  American 

A l e t t e r  descr ibing the Educational Monograph program w a s  mailed t o  
each of these  organizat ions along with i n s t r u c t o r ' s  copies of Monographs 
CS-1, "An Example of Compensation Network Design"; HT-1, "Calculation 
of  Radiant Heat Exchange by the Monte Carlo Method"; and TD-1, "Calculation 
of Complex Chemical Equi l ibr ia" .  
Monographs ava i lab le  f o r  d i s t r ibu t ion  were also attached. 

Several  copies of the  abstracts of 
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The copies of Educational Monographs were included i n  the i n i t i a l  
mailing t o  i l l u s t r a t e  the format, s impl ic i ty  of  presentat ion and content.  
The r ec ip i en t  could immediately route  the Monographs t o  appropriate  
engineers or scient is ts  for review. Each r ec ip i en t  w a s  asked t o  evaluate  
the Educational Monographs f o r  appl ica t ion  by industry--for e i t h e r  
i n d u s t r i a l  seminars or f o r  ind iv idua l  study 

Responses t o  the  OSU survey have been g ra t i fy ing .  O f  the  205 
organizations contacted,  46 had responded by May 1 7 ,  1968, and 
add i t iona l  responses are expected. Seventy-eight percent of t he  
responses (36 companies) were pos i t ive .  The o ther  22% of the r e p l i e s  
(10 companies) were considered negative responses. 
responding pos i t i ve ly ,  representa t ives  of 29 companies have requested 
add i t iona l  monographs f o r  review. 
week are shown i n  Figure 5. 
responses is  i l l u s t r a t e d  i n  Figure 5. 
and 165 s tudent  copies of Educational Monographs have been mailed f o r  
i n d u s t r i a l  use. 
of one monograph t o  66 copies of monographs f o r  use by 2 1  d i f f e r e n t  
engineers.  

O f  t h e  36 companies 

Number of responses received each 
The r e l a t ionsh ip  of pos i t i ve  and negative 

A t o t a l  of 283 i n s t r u c t o r  copies 

Individual  company requres t  have ranged from one copy 

A comparison of the  r e s u l t s  of the  OSU survey, the  Goddard Space 
F l ight  Center survey, and the  NASA Office of Technology Ut i l i za t ion  
Tech Brief Mode I11 dissemination i l l u s t r a t e s  t he  acceptance of Educational 
Monographs by industry.  In  both the NASA Education Brief survey and 
the  OSU survey responses t o  i n i t i a l  contact  t o  industry exceeded the  
response t o  Tech Brief disseminations: 
OSU I n d u s t r i a l  Survey - 22.4% and NASA Education Brief - 36.6%, 
However, Figure 6 i l l u s t r a t e s  t h a t  the  pos i t i ve  response of the Educational 
Monograph was twice as g rea t  as t h a t  experienced with the  Tech Brief. 
The pos i t i ve  response on the  OSU survey was 10% g rea t e r  than the  response 
t o  the NASA Educational Brief survey. 
a t t r i b u t e d  t o  the se l ec t ion  of the  management l e v e l  t o  whom the mater ia l  
was mailed. 

NASA Tech Brief  - 21.6% response; 

This g rea t e r  response is 

The pos i t i ve  response t o  both the  NASA survey and the  OSU survey 
is  a good indica t ion  t h a t  Educational Monographs have a place i n  the  
continuing education of i n d u s t r i a l  employees provided a g rea t e r  
s e l ec t ion  of mater ia l  can be generated t o  encourage industry t o  use 
them frequent ly  
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A P P E N D I X  V 

ADVERTISEMENT I N  A S E E  JOURNAL 
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THEIR EFFECTIVENESS IN PROVIDING ENGINEER1 NG EDUCATORS WITH NEW ENGINEERING AND 
SCIENTIFIC MATERIAL PRIOR TO ITS INCLUSION IN TEXT BOOKS 

VISUAL BRIEFS 
These technical films provide visual information not 
readily presented in written material. Subject areas 
are: Heat transfer, gas dynamics, machine design, 
reaction kinetics, aircraft structures, control systems, 
and bioelectronics. Visual Briefs are furnished on a 
no fee, loan basis. 

Monographs are designed to provide supplementary 
material in graduate' or advanced undergraduate heat 
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They require from one to three hours lecture time 
without undue research by the instructor. Instructor 
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A P P E N D I X  V I  

ABSTRACTS OF EDUCATIONAL MONOGRAPHS 
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MONOGRAPH ABSTRACT 

HT-1 Calcu la t ion  of Radiant Heat Exchange by the  Monte Carlo 
Method 

HT-2 A General ized Cor re l a t ion  of Vaporization Times  of Drops 
i n  Film Boi l ing  on a F l a t  Plate 

HT-3 Method for Estimating Ratio of Absorptance t o  Emittance 

HT-4 Formulas f o r  Radiant Heat Transfer  Between Nongray Parallel 
Plates of Pol i shed  Refrac tory  Metals 

HT-5 Pool  Boi l ing  Heat Transfer  a t  Reduced Gravi ty  

HT-7 The Method of Zones f o r  t he  Calcu la t ion  of Temperature 
D i s t r i b u t i o n  

HT-8 Heat Pipes and Vapor Chambers for Thermal Cont ro l  of 
Spacecraf t  

TD-1 Calcu la t ion  of Complex Chemical E q u i l i b r i a  

TD-2 Thermodynamic Equations,  Data and Techniques f o r  Preparing 
P rope r t i e s  Compi l a  t ions  

TD-3 Crit ical  Flow of Real Gases Through Nozzles 

TD-4 Thermodynamic Consistency of Vapor-Liquid S o l u b i l i t y  Data 

TD-5 Computer Program f o r  Thermodynamic Performance of Brayton 
Cycle Space Power Systems 

TD-6 Entha lp ies  of Co-existing Equi l ibr ium Vapor and Liquid 
Mixtures from S o l u b i l i t y  Data and Equation of S t a t e  
Calcu la t ions  

TD-8 Thermodynamics o f  Space F l i g h t  

CS-1 An Example of Compensation Network Design 

CS-2 An Applicat ion of Root LOCUS Techniques t o  Lunar Vehicle 
Control  
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, 
CS-3 An Example of Nuclear Rocket Control  Design 

CS-4 An Example of Bang-Bang Cont ro l  System Design 

CS-5 Con t ro l l e r  Design for Nonlinear and Time-Varying P l a n t s  

CS-6 

CS-7 

An Example of Optimal Cont ro l  Design 

An Example of Gain I n s e n s i t i v e  Design by S t a t e  Variable 
Feedback 

CS- 8 Synthes is  of Minimal S e n s i t i q i t y  Sampled-Data Cont ro l  
Sys tems 
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MONOGRAPH HT-1 

ABSTRACT 

Calculation of Radiant Heat Exchange by the Monte Carlo Method Ti t le :  

By: John A ,  Wiebelt, Mechanical Engineering, Oklahoma S t a t e  University 

The Monte Carlo Method of solving r ad ian t  hea t  t r a n s f e r  problems bas i ca l ly  
cons is t s  of following groups of photons around through a system u n t i l  they are 
e i t h e r  absorbed or l o s t .  
s ta t is t ical  behavior of the  l a rge  group w i l l  approach the behavior of an 
a c t u a l  sys  tem. This Monograph discusses the  technique required t o  select 
photon groups, such t h a t  a given s ta t i s t ica l  d i s t r i b u t i o n  w i l l  be achieved. 
An example problem is included, which shows how the Monte Carlo technique 
can be used t o  solve problems where energy is  emitted and r e f l ec t ed  i n  a 
non-diffuse or non-specular method. I n  p a r t i c u l a r  i t  is assumed t h a t  the  
Fresnel  type sur face  i s  present .  
as an example problem. 

By using a la rge  number of photon groups t h e  

The Fresnel  sur face  d i s t r i b u t i o n  is  used 

MONOGRAPH HT-2 

ABSTRACT 

T i t l e :  A Generalized Correlat ion of Vaporization T i m e s  of Drops i n  F i l m  
Boiling on a F l a t  Plate 

By: Kenneth J. B e l l ,  Chemical Engineering, Oklahoma S t a t e  University 

A dimensionless cor re la t ion  for the  vaporization times of d i s c r e t e  
l i q u i d  masses i n  the  Leidenfrost  state is  obtained and v e r i f i e d  with 
experimental da ta  i n  the  l i t e r a t u r e .  
curve volume. The cor re la t ion  works w e l l  for the  e n t i r e  range of i n i t i a l  
l i q u i d  volumes from sphe r i ca l  drops t o  l a rge  pancaked blobs. 

The comela t ion  i s  presented as a s i n g l e  

MONOGRAPH HT- 3 

ABSTRACT 

Ti t l e :  Method for Estimating Ratio of Absorptance t o  Emittance 

By: John A.  Wiebelt, Mechanical Engineering, Oklahoma S t a t e  University 

A graphical  method is presented for est imat ing the values of t he  r a t i o  of '  
absorptance t o  emittance a/e t h a t  can be achieved with surfaces having a high 
degree of s p e c t r a l  s e l e c t i v i t y .  
surface temperature i s  the parameter i n  t h e  graphs. In p r inc ip l e ,  the resul ts  
of the  ca lcu la t ions  presented are genera l  and apply f o r  any source or sur face  
temperature. In  p rac t i ce ,  the ratios of absorptance t o  emittance so estimated 
can be used i n  rad ian t  hea t  transfer ca lcu la t ions  involving space vehicles .  
In  t h i s  case a becomes as the  t o t a l  normal absorptance of a surface t o  solar 
r ad ia t ion ,  and E the  t o t a l  hemispherical emittance. 

The r a t io  of emit t ing source t o  absorbing 
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MONOGRAPH HT-4 

ABS TRACT 

T i t l e :  Formulas for  Radiant Heat Transfer Between Nongray P a r a l l e l  P l a t e s  
of Polished Refractory Metals 

By: John A. Wiebelt, Mechanical Engineering, Oklahoma S t a t e  University 

Hemispherical emittance, both t o t a l  and normal, were ca lcu la ted  from 
The metals evaluated were clean polished normal spectral-emittance data.  

tungsten, molybdenum, and tantalum, each of which exh ib i t s  s p e c t r a l  
emittances t h a t  vary considerably with temperature and wavelength. 

Net r ad ian t  hea t  flow between two p a r a l l e l  i n f i n i t e  p l a t e s  was computed 
by summing the  monchromatic energy exchange. 
a l l  nine poss ib le  combinations obtained by interchanging metals on the  two 
surfaces .  
of the  two surfaces. 

The evaluat ion was made f o r  

The results are graphical ly  presented as a function of temperatures 
Equations of the  form 

were f i t t e d  t o  each of the nine sets of heat  f l u x  ca lcu la t ions ,  where q is 
the hea t  t r a n s f e r  rate, and T1 and T2 are the  temperatures of the h o t t e r  and 
cooler surfaces ,  respect ively.  Values of the constants ,  a ,  b ,  and c are 
presented along with contour p l o t s  showing the temperature regions i n  which 
the  equations a r e  accurate. 
techniques is  presented. 

A comparison with conventional ca lcu la t ion  

MONOGRAPH HT- 5 

ABSTRACT 

T i t l e :  Pool Boiling Heat Transfer a t  Reduced Gravity 

By: Kenneth J, B e l l ,  Chemical Engineering, Oklahoma S t a t e  University 

The r o l e  of grav i ty  i n  the theory of nucleate  and f i l m  pool bo i l i ng  
mechanisms is  examined and compared t o  experimental r e s u l t s .  P a r t i c u l a r  
a t t en t ion  i s  given t o  the  c r i t i ca l  hea t  f l u x  and in t e r f ace  s t a b i l i t y .  
Bubble growth and dynamics i n  reduced g rav i ty  f i e l d s  are a l s o  considered. 
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MONOGRAPH HT-7 

ABSTRACT 

T i t l e :  The Method of Zones f o r  the Calculation of Temperature Distr ibut ion 

By: Paul L. Miller, Mechanical Engineering, Kansas S t a t e  University 
John A ,  Wiebelt, Mechanical Engineering, Oklahoma State University 

The method of zones is an improved method f o r  obtaining approximate 
so lu t ions  t o  c e r t a i n  p a r t i a l  d i f f e r e n t i a l  equations. The appl ica t ion  of 
t h i s  method of hea t  t r a n s f e r  problems is discussed i n  d e t a i l .  
of zones assumes the  temperature i n  the  zone of i n t e r e s t  var ies  parabol ica l ly  
with t h e  space coordinates,  Volume in tegra ted  mean temperatures are used as 
the "zone temperature" and area in tegra ted  mean temperatures are used as the 
"Surface temperatures" a t  the  boundaries of the zone. 
approximation of the method permits a complicated system t o  be divided i n t o  
fewer p a r t s  than is necessary when conventional l i n e a r  approximation methods 
are used. 

The method 

The higher  order of 

The hea t  flow equation is  in tegra ted  over the volume of the zone t o  give 
an instantaneous hea t  balance equation which involves the  f luxes  over the 
boundaries of the zone and the  rate of change of the  volumetric mean 
temperature of the zone a 

parabol ic  assumption , are derived which express the  boundary hea t  flow rates 
i n  terms of the volumetric mean temperature of the zone and the mean temp- 
e ra tu re s  over the zone boundaries. These simultaneous equations i n  temperature, 
one f o r  the zone and one f o r  each boundary, a r e  in tegra ted  numerically t o  
obtain the temperature as functions of time a 

Approximate formulas , which are based on-, the  

The in tegra t ion  is  a two-point in tegra t ion  involving an in tegra t ion  
parameter, 
accuracy a r e  given. 
and the methods f o r  s e l ec t ing  the zone s i z e  are discussed. 

Rules f o r  choosing t h i s  parameter t o  insure  s t a b i l i t y  and 
A r u l e  is a l s o  given for  s e l e c t i n g  the time increment, 

MONOGRAPH HT- 8 

ABSTRACT 

Ti t l e :  Heat Pipes and Vapor Chambers for  Thermal Control of Spacecraft  

By: Paul L. Mil le r ,  Mechanical Engineering, Kansas S t a t e  University 
John A. Wiebelt , Mechanical Engineering, Oklahoma S ta t e  University 

This Monograph reviews the  bas i c  theory and appl ica t ion  of devices t h a t  
t r ans fe r s  hea t  by evaporation of l i q u i d  from heated areas and condensation on 
cold areas, with continuous r e tu rn  of the condensate t o  the  heat ing area by 
cap i l l a ry  ac t ion  ., 
appl ica t ions  t o  the so lu t ion  of thermal cont ro l  problems and t o  i l l u s t r a t e  
the p r inc ip l e s  and methods of ana lys i s .  Items discussed include wicks and 
assoc ia ted  cap i l l a ry  s t r u c t u r e s  f o r  optimum t r a n s f e r  of hea t  and minimum 
resistance t o  f l u i d  flow. 

Computed examples are presented t o  ind ica te  poss ib le  
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MONOGRAPH TD- 1 

ABSTRACT 

T i t l e :  

By: K. C. Chao, Chemical Engineering, Oklahoma S t a t e  University 

Calculation of Complex Chemical Equ i l ib r i a  

Calculation of chemical e q u i l i b r i a  i n  a complex reac t ion  system i s  
car r ied  out i n  an i t e r a t i v e  manner on computers. For t h i s  purpose t h e  b a s i c  
equations expressing the equilibrium condi t ions are arranged systematical ly .  
The equations are l inear ized .  The l inear ized  equations a re  appl ied first t o  
the case of a homogeneous i d e a l  gas mixture and then extended t o  more complex 
s i t u a t i o n s  

MONOGRAPH TD-2 

ABSTRACT 

Title:  Thermodynamic Equations, Data and Techniques f o r  Preparing 
Proper t ies  Comp i la t  i on s 

By: Wayne C, Edmister, Chemical Engineering, Oklahoma S ta t e  University 

Alternate equation of state methods f o r  ca lcu la t ing  the  en tha lp ies  
and en t ropies  of pure real  substances i n  the preparation of thermodynamic 
proper t ies  compilations, a r e  presented i n  t h i s  Monograph, Four pressure- 
e x p l i c i t  equations of s t a t e  a r e  used as bases f o r  the  der iva t ions ,  namely; 
Redlich-Kwong, Benedict-Webb-Rubh, Modified Benedict-Webb-Rubin, and the  
Virial Equation of S t a t e .  
ca lcu la t ing  the isothermal effects of pressure on the  enthalpy and the  
entropy and a l s o  the molal volumes or d e n s i t i e s ,  
the enthalpy and entropy values of ni t rogen,  using the  Redlich-Kwong 
re la t ionships  and these r e s u l t s  were compared with similar r e s u l t s  obtained 
by another v ia  the Modified B-W-R Equations, I d e a l  gas s t a t e  hea t  capac i t ies  
and the proper t ies  of coexis t ing vapor and l i q u i d  were included i n  t h i s  work. 

These equations provide the  re la t ionships  f o r  

Calculat ions were made f o r  

MONOGRAPH TD- 3 

ABS TRACT 

T i t l e :  Cr i t ica l  Flow of Real Gases Through Nozzles 

By: Wayne C. Edmister, Chemical Engineering, Oklahoma S t a t e  University 

Methods f o r  ca lcu la t ing  the mass flow of real gases through cr i t ica l - f low 
nozzles are presented by: (1) equation der iva t ions ,  ( 2 )  t abula t ions  of 
thermodynamic proper t ies  for cr i t ica l  flow conditions of steam, ( 3 )  problem on 
appl icat ion of tabulated date  i n  t h r u s t  ca lcu la t ion ,  and ( 4 )  problem on 
evaluation of cr i t ical  flow thermodynamic proper t ies  of a f l u i d  represented 
by the  Redlich-Kwong equation of state. 
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MONOGRAPH TD-4 

ABSTRACT 

Ti t le :  

By: Wayne C. Edmister, Chemical. Engineering, Oklahoma S t a t e  University 

Thermodynamic Consistency of Vapor-Liquid So lub i l i t y  Data 

Methods f o r  t e s t i n g  the  thermodynamic consistency of vapor-liquid 
s o l u b i l i t y  da ta  with o ther  proper t ies  are presented for binary systems. 
Derivations of the  equations for t e s t i n g  isothermal s o l u b i l i t y  da ta  
with dens i t i e s  of t he  coexis t ing phases a r e  given, as are the equations 
f o r  t e s t i n g  i soba r i c  da ta  with en tha lp ies  of the  coexis t ing phases. 
The isothermal case is  i l l u s t r a t e d  f o r  the Hydrogen-Helium system. 

MONOGRAPH TD-5 

ABSTRACT 

Title: Computer Program f o r  Thermodynamic Performance of Brayton 
Cycle Space Power Systems 

By: John A .  Wiebelt, Mechanical Engineering, Oklahoma S ta t e  University 

This Monograph presents  a computer program t o  be used i n  the  
calculation of the  thermodynamic performance of one and two s h a f t  
Brayton cycle space power systems. The systems which can be analyzed 
include those with or without reheat ing,  with or without in te rcool ing  
and with or without turbine coolant flow. 

Inputs required for the program include the component performance 
parameters and cycle  temperature var iables .  
includes cycle e f f ic iency  and prime r ad ia to r  area, and o ther  cycle 
parameters 

Output from the  program 
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MONOGRAPH TD-6 

ABSTRACT 

T i t l e :  Enthalpies of Coexisting Equilibrium Vapor and Liquid Mixtures 
from So lub i l i t y  Data and Equation of S ta t e  Calculations 

By: Wayne C. Edmister, Chemical Engineering, Oklahoma S t a t e  University 

Methods f o r  ca lcu la t ing  the en tha lp ies  of the sa tu ra t ed  vapor and l i q u i d  
phases of mixtures are presented theo re t i ca l ly  and i l l u s t r a t e d  on the  helium- 
hydrogen system, using previously published pressure-temperature-composition 
experimental da ta  f o r  the coexis t ing equilibrium vapor and l i q u i d  phases. 
An enthalpy-composition diagram is  prepared f o r  the  helium-hydrogen binary a t  
400 p s i a  using the  r e s u l t s  obtained i n  t h i s  example. 
forms of the  i s o b a r i c  Gibbs-Duhem equation were two of the methods used with 
the  experimental temperature composition da ta  f o r  the binary mixture. 

D i f f e ren t i a l  and i n t e g r a l  

MONOGRAPH TD- 8 

ABSTRACT 

T i t l e :  Thermodynamics of Space F l ight  (Heat Transfer Phenomena i n  Space) 

By; P ,  L. Miller ,  Mechanical Engineering, Kansas State University 
J. A ,  Wiebelt, Mechanical Engineering, Oklahoma S t a t e  University 

The ana lys i s  used i n  determining energy gains or losses  t o  spacecraft 
i n  o r b i t  is discussed. This is the  bas i c  environment parameter type 
approach without de t a i l ed  discussion of the hea t  t r a n s f e r  problem. 
Monograph discusses some p r a c t i c a l  as well as t h e o r e t i c a l  aspects .  

The 

MONOGRAPH CS- 1 

ABS TRACT 

Title:  An Example of Compensation Network Design 

By: W, A. Blackwell, Electrical Engineering, Virginia  Polytechnic I n s t i t u t e  
2. L. Grigsby, Electrical Engineering, Virginia  Polytechnic I n s t i t u t e  

This Monograph gives the  design cri teria f o r  wide-band phase 
r ea l i za t ion ,  
t h a t  correct the phase response of a system without a f f ec t ing  i t s  amplitude 
response, are introduced. 
phase vs frequency cha rac t e r i s t i c s  which are des i rab le  for phase 
correct ion i n  a wide var ie ty  of systems. 

The design of lat t ice phase equal izers  , a l l -pass  networks 

These equal izers  a re  used t o  obtain p a r t i c u l a r  
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MONOGRAPH CS-2 

ABSTRACT 

T i t l e :  An Application of Root Locus Techniques t o  Lunar Vehicle Control 

By: W i l l i a m  A. Blackwell, Electrical Engineering, Virginia Polytechnic I n s t i t u t e  
Leonard L. Grigsby, Electrical Engineering, Virginia  Polytechnic I n s t i t u t e  

This Monograph illustrates t h e  use of the roo t  locus technique as an 
a i d  to  the design of a port ion of the cont ro l  complex of t h e  s t e e r i n g  
mechanism of a 4-wheel lun-surface vehicle. 
d i f f e r e n t  s t e e r i n g  con t ro l  systems are presented and compared as t o  s u i t -  
ability fop use in  the  lunar-surface vehic le  with a human operator.  

Examples of root l o c i  for 

MONOGRAPH CS-3 

ABSTRACT 

T i t l e :  An Example of Nuclear Rocket Control Design 

: W i l l i a m  A. Blackwell, Electrical Engineering, Virginia  Polytechnic I n s t i t u t e  
H. F. vanLaPldingham, Electrical Engineering,Virginia Polytechnic I n s t i t u t e  

A technique which provides a p r a c t i c a l  compromise between system 
coniplexity and speed of response for a large class of  systems is discussed 
i n  t h i s  Monograph. 
applicatiasr to  a nuclear  rocket  con t ro l  problem. 

The method is illustrated by an example of i ts  

MONOGRAPH CS-4 

ABSTRACT 

T i t l e :  

By: 

An Example of Bang-Bang Control System Design 

W i l l i a m  A,  Blackwell, Electr ical .  Engineering, Virginia Polytechnic I n s t i t u t e  
A. Wayne Bennett ,Electrical Engineering, Virginia  Polytechnic I n s t i t u t e  

This gonograph discusses a technique for t he  sys thes i s  of a Bang-Bang 
Control Systeln. 
time-dependent gains to el i lninate  endpoints. 
the ted-mique is applied to t h e  a t t i t u d e  control of a spinning space 
vehicle. 

The technique employs linear switching l o g i c  and uses 
For i l l u s t r a t i v e  purposes, 
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MONOGRAPH CS-5 

A3 S TRACT 

T i t l e :  Cont ro l le r  Design for Nonlinear and Time-Varying Plan ts  

By: W i l l i a m  A. Blackwell, Electrical Engineering, Virginia Polytechnic I n s t i t u t e  
H. E'. vanlandingham, E l e c t r i c a l  Engineering, Virginia  Polytechnic I n s t i t u t e  

This Monograph discusses  a technique t o  generate a cont ro l  s i g n a l  
which forces  t h e  state of a nonlinear  p l an t  t o  be close t o  t h e  state of a 
re ference  model. The method is s u i t a b l e  for a broad class of nonlinear 
plants .  Spec ia l  emphasis is placed on the  time response t o  per turbat ions 
for equilibrium. 

MONOGRAPH CS-6 

ABSTRACT 

Ti t le :  An Example of Optimal Conrlrol Design 

A, Blackwell, Electrical Engineering, Virginia Polytechnic I n s t i t u t e  
Bennett, Electrical Engineering, Virginia  Polytechnic I n s t i t u t e  

This Manograph discusses  a technique for the  design of minimum energy 
descmte-data  cont ro l  system, 
a control sequence t h a t  will take the s t a t e  of the  plant from some i n i t i a l  
s t a t e  t o  a des i red  f i n a l  state i n  N sampling periods. 
time weighted funct ion of the control 'energy.  

The "derived" matrix is  used t o  determine 

The cos t  function is a 

MNOGRAPH CS-7 

ABSTRACT 

T i t l e :  

By: 

An Example of Gain Insens i t i ve  Design by State Variable Feedback 

L. It. Gpigsby, Electrical Engineering, Virginia Polytechnic I n s t i t u t e  
W, A. BlackweU, Electrical Engineering, Virginia  Polytechnic I n s t i t u t e  

This Monograph i l l u s t r a t e s  the  use of state var iab le  feedback t o  design 
a feedback c o n t r o l l e r  for a l i n e a r  t ime-invariant plant i n  a manner such t h a t  
the system response is insensitive t o  gain va r i a t ions  i n  a l i n e a r  gain block 
prace3ding the p lan t ,  
design of the controllelr  for a third-order p l an t ,  

The design procedure is developed and applied t o  t h e  

MWOGRAPH cs-a 
ABSTRACT 

Title: 

By: 

Sptksb &f Minimal S e n s i t i v i t y  Sampled-Dara Control Systems 

L. La Origsby, Electrical Engineering, Virginla  Polytechnic I n s t i t u t e  
W A, Bl;lt$cweeU. I) Electrical Engineering, Virginia Polytechnic Ins  ti t u t e  

This Nonograph gives  the  development of a procedure for the  design of a 
This procedure is 

The design 
minimal s e n s i t i v i t y  deadbeat sampled-data con t ro l  system. 
an extension of the usual 2; t m f o r m  deadbeat design procedure. 
procedum Ls i l l u s t r a t e d  by twd examples. 
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APPENDIX VI1 

VISUAL BRIEF DISSEMINATION STATISTICS 
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APPENDIX V I  I 

VISUAL BRIEF DISSEMINATION STATISTICS 
THROUGH SEPTEMBER 30, 1963 

Visual Brief Number Un f i l l e d  Evaluations 
Number Sent  Requests Received 

VB- 1 

VB-2 

VB-4 

VB- 5 

VB- 8 

VB-9 

VB- 10 

VB- 11 

VB- 1 2  

VB-13 

VB-15 

VB-17 

VB- 3.9 

VB-20 

m-21 

VB-23 

9 

5 

1 8  

11 
15 

9 

18  

9 

14 

20 

1 0  

9 

16 

9 

10 

5 

VB- 24  17 

VB-27 9 

VB-28 9 

VB-31 15 

VB- 33 13 

250 
_p 

0 

1 

6 

0 

9 

1 
2 

1 

4 

8 

1 

0 

0 

1 

2 

0 

0 

0 

0 

0 

0 

36 
7 

5 

3 

3 

1 

6 

3 

5 

5 

4 

6 

3 

4 

8 

5 

8 

2 

9 

9 - 
111 
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A P P E N D I X  V I 1 1  

E S P O N S E  S 

V I S U A L  BRIEF E V A L U A T I O N S  
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APPENDIX V I  I I 

Totaled Responses on a Revised Visual  Brief Evaluation Sheet 

General Information on Visual Briefs : 

Was the  t echn ica l  information covered i n  the  Visua l  Brief of ---- Yes 31 
value i n  course presentat ion? No 7 

Should the Visua l  Brief  include more information than was ------- More 22 
presented? Same 20 

L e s s - 3  

Would the Visual Brief be more u s e f u l  i f  the  accompanying ------ More 2 1  
r epor t  material had been prepared spec i f i ca l ly  f o r  a Same 1 7  
classroom lec ture?  Less 2 

Would the  material shown on t h e  f i lm be more e f f ec t ive  i f  ------ Yes 13 
ed i ted  an'd condensed? No 26 

Does the  inconvenience of obtaining a pro jec tor  f o r  a class- -- Yes 7 
room lecture affect the frequent use of technica l  movies? No 36 

Comments on Use of Visual Briefs :  

I n  what s i t u a t i o n  was the  Visual  Brief  used? 

Did the  i n s t r u c t o r  read the  documents accompanying the Visual--- Yes 28 
Briefs before the  f i l m  was used? No 1 5  

Was the  Visual Brief used i n  context with closely related------- Yes 2 1  
material? No 17 

Did the Visual B r i e f  present  the e f f e c t  w e l l  and contr ibute  ---- Well 20 
t o  the f u r t h e r  understanding of t he  par t ic ipants?  F a i r  11 

Poor 7 

Would the Visual Brief be more usefu l  f o r  educational purposes-- Yes 13 
outs ide the  classroom? No 23 

Could the subjec t  matter have been as e a s i l y  presented without --Yes 6 
the  v i sua l  matter? No 34 

Would you use t h i s  Visual Brief again i n  an educational--------- Yes 30 
s i t ua t ion?  * No 11 
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A P P E N D I X  I X  

COMMENTS 

V I S U A L  B R I E F  EVALUATIONS 
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APPENDIX lx 

Comments on Questions Asked on Revised Visua l  Brief Evaluation Sheet 

I N  YOUR OPINION, ARE VISUAL BRIEFS A USEFUL AND DESIRABLE METHOD OF 
PRESENTING NEW TECHNICAL INFORMATION I N  THE CLASSROOM? 

VB-1: Smoke T r a i l  Wind Shear Measurements 

From the point  of view of teaching courses i n  a fundamental way, my opinion 
is t h a t  the Visual  Briefs are usefu l  and des i rab le  in so fa r  as they are he lp fu l  
i n  demonstrating b a s i c  phenomena i n  a w e l l  defined manner. 
t echnica l  information presentat ion by movie can be u s e f u l  i f  it is d i r e c t l y  
re levant  t o  the course object ives .  

O f  course, 

(Case Western Reserve University) 

This b r i e f  was i n t e r e s t i n g ,  bu t  no t  d i r e c t l y  appl icable  t o  classroom subjects .  
(University of Wisconsin 1 

VB-2: Hvdrodvnamic Rotatine: Shaft  Seals 

Helpful t o  those familiar with the  bas i c  sub jec t  matter. 
( Inge r so l l  Rand Company) 

Well prepared. 

The f i l m  was not  shown t o  a class but  was reviewed f o r  possible  fu tu re  c lass-  
room use, 
the f i l m ,  we do not  need t h i s  pa r t i cu la r  f i l m  for classroom use. A s  a 
matter of interest--we had demonstration u n i t s  of the  type shonw i n  the 
f i l m  long before  the filmed un i t s  were conceived. 
a t  Berkeley 

However, s ince  w e  have demonstration un i t s  of the type shown i n  

(University of Cal i forn ia  

This VI3 was very w e l l  done and s ince  the appl ica t ion  is a dynamic one, 
non-moving presentat ions could not compare., (Cleveland S ta t e  University) 

VB-4: 

I am a f r a i d  t h a t  not enough people a re  aware of the exis tence of these 
exce l len t  teaching a ids  

Bubble Dynamics f o r  Nucleate Boiling i n  Reduced Gravity 

(North Carolina S ta t e  University) 

This subjec t  of bo i l i ng  is  much e a s i e r  t o  describe by v i sua l  methods, as i n  
motion p ic tures ,  than by wr i t ten  material or s t i l l  photographs. This 
movie was very good. (University of Pi t tsburgh)  

This b r i e f  is q u i t e  good. (Utah S ta t e  University) 

VB-8: Fl ight  Measured Control Power and Damping Required f o r  VTOL Aircraft 

The Visual Br ie fs  should include more information of technica l  nature .  This 
Brief was in t e re s t ing ,  bu t  it included very l i t t l e  information on the 
cont ro l  system. (University of Arkansas) 

This b r i e f  had no sound, and the bares t  minimum of information w a s  given i n  
s u b t i t l e s .  
maneuvers presented would have made t h i s  b r i e f  much more useful .  
(North Carolina S t a t e  University) 

More information as t o  the physical  meaning of the  vehicle  
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VB-9: Pool Heating of Liquid Hydrogen Over a Range of Accelerations 
_ -  

Visual  Briefs are he lp fu l  f o r  s p e c i a l  lectures. 
t op ic  bu t  was useable, 

This f i lm w a s  off the  
(North Dakota S t a t e  University) 

VB-10: Visual izat ion Studies of Combustion I n s t a b i l i t y  i n  a Hydrogen- 
Oxygen Model Combus t o r  

I t  i s  very use fu l  t o  use movies on technica l  material such as t h i s  Visual 
Brief. Often un ive r s i t i e s  cannot a f ford  t o  obtain a l l  the necessary 
equipment f o r  research or class experiments i n  a p a r t i c u l a r  subjec t ,  and 
the movies can a i d  the s tudent  i n  v i sua l iz ing  material presented i n  class. 
(University of Texas 

VB-11: 

Visual Briefs are a usefu l  and des i rab le  method of present ing new technica l  
information i n  the classroom because more information is  presented i n  the 
b r i e f  t i m e  t h a t  the film takes t o  run. 
documents t h a t  were sent  with the b r i e f  it was poss ib le  t o  prepare the 
s tudents  f o r  what they say i n  the  film. 

Transonic Buffeting of Hammerhead Launch Vehicles 

By reading the  accompanying 

(Tennessee Technological I n s t i t u t e )  

Yes. 
consideration, however, the  documentary material should be more complete and 
more comprehensive, (West Virginia  University) 

The v i sua l  b r i e f  is good enough f o r  the  information of the movies i n  

VB-12: Experimental Observations of Transient Boiling i n  Subcooled Water 
and Alcohol 

The b r i e f  was used as a p a r t  of the  above course, however, the f i l m  was 
shown a t  a separate  session i n  order t h a t  o ther  i n t e re s t ed  s tudents  and 
facul ty  could see  it, (North Carolina S t a t e  University) 

After previewing it was decided the  f i l m  was not  what was needed, and was 
not  shown t o  the class, (Utah S t a t e  University) 

VB-13: 

Very good, (University of Pi t tsburgh)  

A Visual Study of Two Phase Flow i n  a Ver t ica l  Tube with Head Addition 

We got  these t o  see what kind of material you had t o  o f f e r .  I do not  think 
t h i s  one or the  o ther  one w i l l  f i t  n ice ly  i n t o  any of our course of fe r ings ,  
b u t  they do make good supplementary mater ia l .  (University of Utah) 

VB-17: 

Yes, classroom is good place as any. 

Expansion Tube Hypersonic Test F a c i l i t y  

(Rose Polytechnic I n s t i t u t e )  

VB- 19 : 

Very useful  when supplemented by addi t ion comments by in s t ruc to r .  
(North Dakota S ta t e  University) 

Experimental Research i n  Aerospace S t ruc tu ra l  Dynamics 

Yes, Generally super ior  t o  o ther  techniques. (University of Oklahoma) 
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Yes., 
consideration, however, the documentary material should be more complete 
and more comprehensive, 

The Visual Brief i s  good enough f o r  the information of the  movies i n  

(West Virginia  University) 

A very d e f i n i t e  a id .  
from f l ex ib l e  design structures,  
consider more than one phase of a complete system and look a t  the  t o t a l  
p i c tu re ,  (Tennessee Technological I n s t i t u t e )  

This Visual Brief was des i rab le  i n  t h a t  it presented pe r t inen t  material 
succ inc t ly ,  and i ts  effect is t o  emphasize and make realist ic classroom 
presentat ion.  (University of Flor ida)  

Gives a good p ic tu re  of real system problems arising 
Shows t h a t  the system designer must 

VB-20: 

Yes (Hudson Valley Community College) 

Magnetically Supported Superconducting Spherical  Gyro 

Visual Briefs are a use fu l  and des i rab le  method of presenting new and 
technica l  information i n  the  classroom; however t h i s  b r i e f  was too advanced 
f o r  the intended audience and projected upside down and backwards. 
(Tennessee Technological I n s t i t u t e )  

VB-21: 

Yes. 
s tudent  outlook, 
problems which a re  hard t o  g e t  across  during a lec ture .  (Oregon State) 

The Supersonic Transport i n  the A i r  Traffic Control SyStem 

The current  nature  and extensiveness of the problem presented expands 
He gains a r ea l i za t ion  of the complexity of modern day 

The Visual Briefs  would be more valuable i f  they included more information 
about design, ana lys i s ,  etc,  (University of Arkansas) 

Loan was a l s o  requested by a C i v i l  A i r  P a t r o l  Unit t o  show a t  an a i r  show. 
(University of Virginia)  

VB-23: HVDe??€TOliC ProDellant Research 

This was a d i f f i c u l t  phenomena t o  show on a movie, (University of West Virginia)  

The idea  is a good one but  material needs b e t t e r  organization and abs t rac t ion .  
Movies need more "on f i l m "  explanation ( e i t h e r  t i t l e s  or sound). Use of 
t h i s  material should be r a t h e r  d i f f i c u l t  f o r  someone no t  well-acquainted 
with the problem, (University of Cal i forn ia)  

VB-27: Flammability of Surface i n  Zero Gravity 

Sound would be des i rab le  f o r  t h i s  presentat ion.  (North Dakota S t a t e  University) 

VB-28: Journal  Bearings i n  Laminar and Turbulent Regimes 

Yes, they are a good idea.  
of phenomena and parameters w a s  inadequate. 
material is  competently discussed and commented upon are, i n  my opinion, 
much more e f f ec t ive ,  

This was too  b r i e f ,  i n  t h e  sense t h a t  explanation 
Sound f i l m s  i n  which t h e  

(University of Pennsylvania) 
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VB-33: 

V e r y  good, but  too  advanced. 

Sa tum Radiation and Convection Base Hedlt,ing 

(University of Calgary) 

These F i lms  would be b e t t e r  with sound on the  t rack  and more explanation on 
the  f i l m ,  (West Virginia  University) 

This p a r t i c u l a r  b r i e f  was not  useful .  
is a must, (U.S. Naval Academy) 

A sound t rack  and audio descr ipt ion 

This Brief suf fered  from two f a u l t s  (1) No sound--hard t o  t e l l  what is 
going on a t  a l l  times 
i s  very d i f f i c u l t  t o  v i sua l ize .  
(University of Wisconsin) 

( 2 )  The object ive of the Brief -- heat  transfer-- 
Its e f f e c t  is not  shown c l ea r ly  by f i l m .  

Brief was used as an introduct ion t o  the space-age need f o r  r ad ia t ion  hea t  
t r a n s f e r  ana lys i s  (University of Virginia)  
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PREFACE 

The two work statements included i n  t h i s  appendix cover 
t he  present  cont rac t  l i f e  of t he  NASA P i l o t  Program. 

---Work Statement I - I n i t i a l  Contract Period: 
June 6 ,  1966, through August 31, 1967. 

---Work Statement I1 - Second Contract Period: 
September 1, 1967, through November 30, 1968. 

The Work Statement for t h e  Second Contract Per iod was 
prepared when the  cont rac t  was extended beyond t h e  i n i t i a l  
period of 15  months. 



s c €I e D u L E 
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/The o b j e c t i v e  of  t h i s  p i l o t  pro:,rec.i is  t o  t e s t  the fcrs i -  
b i l i t y  of intz-oducinj i n t o  grcduatc aad t..ilvnr.cad cndcr- 
grodur.ta en;incer in; s c h o ~ l  c u r r i c u l a  ecucat i  ana? enr  ichcent 
ma te r i a l s  res3l.ti.n; Exorn space gcncrrited resecrch and 
d e ~ e l o p ~ ~ i l t ,  

m s  
itie prosram cor.tsins tvo d i s t i n c t  el.enents, each o f  idiich , 

has the conl:~on purpgse Q E  en!ianci.nZ t h e  c,ual.ity o f  engineer- 
ing education.  'ihese a r e  the i.bnc.grqh mi? Visual BricE. 

The Contractor  sixi3.l providc the necessary personnel,  
equ ipxmt  and f a c i 1 i t i e s . d  pcrfirrm a l l  necessary se rv ices  
required fo r  the p r e p a t a t i c n ,  d i s t r i b u t i o n  an6 evc1,untion 
o f  educational  enrichiient materla1.s a s  described i n  d e t a , i ?  
below. 

1, The Contractor  s h a l l  mnke use of his own ressurces 
together,  8s necded, w i t h  thcse o f  tha T?-chnology 
Use Studies  Ceilter a t  Soctheastern S t g t e  Colle~e 
i n  Durent, CkLahonia to  loca te  saurce mste r i a l s  
€or monogr spix s . 
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' 5 .  

6 .  

7 .  

e .  

9 .  

10. 

11.  

1 2 .  

I n  o r 6 c r  t o  provide a s u f f i c i c n t ? y  b road  bas2 far 
objectiV2 c v c l u s t i o n ,  tile coritrr?ctor w i l l  rtte;:?t t o  
e n l i s t  thc c c o p r a t i o n  o f  professors ,It 25 73r t ic i ;>2t i iy ,  
institutions a t  the l e a s t ,  Consi4crntton shoc!.r! Le 
gives t c j  ~ c a y z : > ! 1 i c 2 1 ~  d i s ? z r s i o n  as ~ ~ 1 1  a s  oti:cr 
factors  i n  t h i s  s e l e c t i o a .  
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ana lys i s  o f  a11 i r i tcrrcls ted f ac to r s  wiiich might n f f cc t  

will bc! dcvelopcd for v i s u a l  b r i e f s .  

The Gontrnctor  s!i311 sen2 f ive  (5) instrclctor copies  
and f i v e  (5) stude:it conics of each cociipletc!Z mono;rrch 
t o  VASA 3cedc:uarters At tent ion:  t E S X  ' i 'echnical Geports  
Of f i ce r ,  Oi'fice o f  Universi ty  i i f fa i r s .  

he usefhl!idGs of  mrozraphs .  The  SO;^ typc of mtrii: 

13. 

B, Visual Rr ie fs  

B o  Pr inary  r e s p o n s i b i l i t y  fo r  i d e n t i f i c a t l o n ,  packa3inz anc! 
p repa r s t ion  'of v i s u a l  b r i e f s  l i e s  with individu,il EASA Ccnters ;g 

2. The Te,chnology U t i l i z a t i o n  Division a t  XS.4 Ezadqusrters 
s h a l l  have f i n a l  au tho r i ty  i n  the acceptcnce o r  r e j e c t i o n  or" 
candidate n a t e r i a l s  a St sha1 I provide neccsscry liaj.s,>a 
with the cont rac tor  on a l l  metters which orise p r i o r  t o  
f i n a l  a p p r o v a l  o f  a s p e c i f i c  visclal b r i e? .  

3.  It i s  en t i c ips t ed  th'at no fet:cr than 5 and no core than 10' 
v i s u a l  b r i e f s  t r i l l  3ii approved f o r  t r i a l  dissectinat i o n  durinz 
the  cont rac t  pe r iod  

4 ,  The Cont rac tor  will 2rovid.c for  the re?r iduc t ion  and s torage 
of e i g h t  (0) s e t s  o i ' e a c h  visual. brief a?proved f o r  t r i a l  
d i s szn ina t ion ,  i nc lud in j  p r i n t s  0 2  t h e  f i lm o r  o ther  v i sua l  
a i d s  which form on p a r t  o f  t he  v i sua l  b r i c f  pac!tap, 

5 ,  "ke Cont rac tor  will be responsible  for  d i s t r i b u t i n z  the 
v i s u a l  b r i e f s  fo r  eva lua t ion  pur?oses and f o r  cont ro l l ing  
t h e  inventory.  

I 
The CDntractor s h a l l  provide f o r  the evaluat ion o f  each 
v i s u a l  b r ie f  i n  a t  leas'; 5 d i f i e r e n t  ClasLirocs, r.:orlrsliop cr 
deninar sessior?.s. I f  n2cessary o r  advisable,  t t te sc rv icas  , 

d f  a consul t ing orgaii izat  ion will. be enyr;,;ed t o  schieve 
h i s  oh jcc t lve  e 

I 
Based. o n  fee6Sxck i n f o r m t i o n  o r  experience zained under 
p n t r a c t  XSR 3 7 - O t x - O G 5 ,  tha Cont rac tor ,  subject  t:, tlpproval . 
of thz  Technology U t i l i z a t i o n  Divis icn,  hay a l t e r  the f o r w t  
and/or ?ac! :a~in~ o f  the v i s c a l  b r i e f  and SU;;CB: o the r  
refii:ei;ip-ut s t o  develop the  lxst spzlcificat i on ;  for  ncs l en ic s l ly  
dse fu l  v i s u a l  briefs. 

6. 

( ~ c a  para;;rn?h '4-7) 
I 

7 
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ARTICLE I1 

The work t o  bc. performed hereunder s h a l l  be for  a psriod of o m  (1 )  
year beginning  June 1, 1966 and s h a l l  bs corcpl9ted on o r  before 

* August 31, 1968, 

aRTICLE I11 

ARTICLE I V  

INDIRECT COSTS 
c_ -I_ 

Subj;.ct t o  the provis ions of Clause 36 **ikgot ia ted Overhead Rates 
(Postde termined) (January 1964) O 8  the Contractor s h a l l  bs reimbursed 
fo r  i t s  allowable overhead r a t c  a t  t h e  Eolloving provision2.1 r a t e  f o r  
the  period spec i f i ed  below: 

Fron! - p(a te - 
50s25$ of sa.laries and 
wages provis iona l ly  

June 1, 3.966 August 31, 1968 

ARTICLE V 

DATE OF INCURREXCE OF COSTS I 

The Contractor s h a l l  be e n t i t l e d  t o  reimbursement fo r  c o s t s  incurred 
i n  a n  atcount not  t o  exceed $Z5,lOO,OO on or  a f t e r  September 1, 1967 
which, i f  incurred af ter  t h i s  cont rac t  had bean entered i n t o ,  would 

ave been relnibursable under the provis ions of t h i s  contract .  

ARTICLE VI 

SPECIFIC ALLOb!ABL!3 COSTS 

Notvi thstanding the provisions of the clause of t h i s  contract e n t i t l e d  
B'Allowable Cost ar.d P a p e n t  the following allwxable costs are hereby 
appl icable  under t h i s  contract :  

"he Contractor may pay allowable consal tant  fees (not  t o  
exceed $100.00 f o r  an e i g h t  hour day) t o  the p ro fes so r i a l  
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reviewers i n  othzr  educational i n s t i t u t i o n s  f o r  raview and 
eva lua t ion  of t h s  i n s t r u c t l o n a l  mater ia l s  (i.e. monographs 
and Visual Briefs), although the Contractor is encouraged 
to  work o u t  non-cash reimbursable arrangcaients whenever 
possible .  

The abovs s h a l l  be reported a s  separate  budget categories .  

ARTICLE V I 1  

FINANCIAL O P G R A T I O I  

It is  agreed t h a t  income received by tine Contractor from c l i e n t  sub- 
s c r i b e r s  f o r  s e rv i ces  rendered o r  com2itted s h a l l  bs expended f o r  
operat ions and development of the program hereunder i n  accordance w i t h  
a f i n a n c i a l  plan of operat ions which s h a l l  be submitted t o  the  Cohtract- 
ing Off icer  w i t h i n  60 days of the date  of execution of t h i s  'co*atract. 
Th i s  plan may a l l o c a t e  income to cur ren t  operat ions o r  t o  a reserve 
fund t o  be e s t ab l i shed  and segregated from a l l  o ther  fucds,  f o r  t h e  
purposes s e t  f o r t h  i n  t h i s  Ar t ic le .  I n  no event may any such f i n a n c i a l  
plan a l l o c a t e  income derived hereur,dar ( including any earnings on. t h e  
reserve fund) t o  any function o r  f o r  any purpose not reasonably r e l a t e d  
o r  a l locab le  t o  the operation o r  development of the  program. 
c i z l  plan of operat ions s h a l l  be reviexed semi-annually by t h e  p a r t i e s  
here to ,  the f i r s t  such review t o  occur e i g h t  nionfns fron! the  dz t c  of 
execution of t h i s  cont rac t ,  Any change i n  such plan sh t i l l  be approved 
i n  w r i t i n g  by the Contracting Off icer .  The adminis t ra t ion of income 
derived hereunder and the reserve funds es tab l i shed  hereun6er sh2l . l  be 
subjec t  t o  the c lauses  of t h i s  c o n t r a c t ' e n t i t l e d  8gRe!cords", "Audit and 
Records" and I'Reporting Requirements", I n  the event of tsrmi nat ion of 
t h i s  cont rac t  f o r  any reason, a l l  reserve funds: and uncomnitted incorns 
derived heremder  s h a l l  be paid t o  the GovernKent,, 

Tne f inan-  

I 

ARTICLE VI11 

TECHNICAL D I R  ECTIO 

As used h i r o i n ,  the phrasa " technical  d i r ec t ion"  encompasses d i r e c t i o n s  
to the Cont rac tor  which complete the general  descr ip t ion  of the work set 
f o r t h  i n  t h i s  cont rac t .  This may not inCliide new assignmects of $rork, 
may not  be of such a nature a s  t o  increas? o r  decrsass  estimated c o s t s  
o r  period of ptrforxancs,  and may not  a f f s c t  any other  provisior.  of 
t h i s  contract .  Work t o  be perforzad un&r t in i s  cot?tract  s h a l l  be scb- 
j e c t  t o  the tect intcal  d i r ec t ion  of the fo l lov ing  o f f i c i a l .  cr h i s  designee: 

Director  
Technology U t i l i z a t i o n  X v i s i o n .  
Off i c e  of %ch?ology U t i  I i za  t ion  
fk t iona l  R&ror.ai; t ics  2r.d Spat-. Achltlistration 
Washir.Z tor., E, C. 20546 
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P,RTICLE IX 

T H I R D  PARTY PATE3TS 

. The Contractor understands t h a t  t h e  National Aeronautics and Space 
Administration riakes no representat ion t h a t  the ?\rational Aeronautics 
and Space Administraticn has the r i g h t  t b  make, use, o r  s e l l  invent ions 
disclosed i n  tne perforfiance of t h i s  con t r ac t  or t h a t  t h e  p rac t i ce  of 
invent ions d isc losed  i n  the performance of t h i s  cont rac t  or  t h a t  informa- 
t i on  furnished by the National Aeronactics and Space Administration w i l l  

'. 

not  in f r inge  outstanding pa ten ts  owned by t h i r d  pa r t i e s .  . .  

ARTICLE X 

PUBLIC INFORMATION 

No news r e l ease  o r  publ ic  announcement o r  any p a r t  of the s u b j e c t h a t t e r  
of t h i s  con t r ac t  o r  any phase of any work hereunder s h a l l  be 'made withoilt 
p r ior  approval by the Government o f f i c i a l  dasignated as responsibls  f o r  
technical  d i r e c t i o n  of the work performed heraunder. 
t he  phrase "news r e l ease  o r  publ ic  annourcenentoq means mater ia l s  prepared 
f o r  r e l ease  t o  news media o r  o ther  publ ica t ions ,  brochures, and s c r i p t s  
regular ly  used f o r  presentat ions.  It does not mean speeches o r  presenta- 
t i ons  i n  which the serv ices  t o  be provided by the 
rner?tioned or  explained by univers i ty  o r  state o f f i c i a l s  no t  employed f o r  
the performaric2 of work hereunder, 

As used he re in ,  

on t rac tor  a r e  rout ina ly  

ARTICLE XI 

PARTIk CONSIDtdRATION 

I n  p a r t i a l  considerat ion of work and r epor t s  rcquired hereunder, t h e  
x i t r a c t o r  ' the NASA information resource 

mater ia l s  which are, as determined by t h e  Government off  i c i z l  designa teb 
as responsible f o r  technical  d l r ec t ion  of t h e  work per formd hereurider, 
necessary o r  usefu l  t o  the Contractor 's  operation and such o the r  con- 
s idera t ion  as  may be elsewhere provided f o r  herennder. 

- Coverment w i l l  provide t o  the 

REPORT1 KG REQU IRFbIE?ITS 

Quar te r ly  Prozrsss  Reports. The Contractor s h a l l  submit separa te  
qua r t e r ly  r epor t s  on the progress of each task acconplisted duri?; 
each thrae-nonth period of cont rac t  performance. 
f ac tua l  d a t a ,  these repor t s  s h a l l  include a separato ana lys i s  s sc t ion  . 
which interpr i .  ts the r e s u l t s  obtained, recGru?:-3nds f c r th3 r  act ior , ,  and 

I n  addi t ion  t o  
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r e l a t e s  0ccurr"nces t o  the ultirr,ate ob jec t ives  of the cont rac t  work. 
Su f f i c i en t  diagrams, sketches,  photographs, and draxings s h a l l  be i n -  
cluded t o  convPy t h s  intended meacing. The t h i r d  and fourth q u a r t e r l y  

9. r epor t s  s h a l l  include discussions on the results of the e f f o r t  a t  t h e  
point  i n  t i m s  when the repor t s  a r e  prepared. Quar t s r ly  r epor t s  s h a l l  
be subni t ted  i n  ten (10) copies,  including one su i t ab le  f o r  photographic 
reproduction, 

Oral ReDorts. Oral presentat ions on the progress of each task  and 
recommendations f o r  possible! modifications of the remaining e f f o r t  
s h a l l  be made t o  NASA Headquarters, a t  the  end of the f i r s t  and t h i r d  
quar:ers of the contract;.  

Financial  Reports. The Contractor s h a l l  submit NASA Form 1030 (2,64) - University and EIon-fit I n s t i t u t i o n  F inancia l  Xanapment R B D O Y ~ ,  w i t h i n  
15 days a f t e r  completion. 

. .  

Final  Report, 
and s u m a r i z e s  the r e s u l t s  'of the e n t i r e  cont rac t  work, including recorn- 
mendations and conclusions based on the experience ar,d r e s u l t s  obtained. 
The F ina l  r epor t  s h a l l  include t ab le s ,  graphs,  diagrams, sketches,  
photographs, and draxlngs i n  s u f f i c i e n t  d e t a i l  t o  comprshansively expla in  
the r e s u l t s  achieved under the cont raa t .  The f i n a l  repor t  s h a l l  be sub- 
mitted i n  ten (10) copies ,  including one s u i t a b l e  f o r  photographlc r e -  
production. 

The Contractor s h a l l  submit a f i n a l  repor t  Fihich documents 

D i s t r ibu t ioc  of Reoorts - Quart2rl.y Prozross,  F i m n c i a l  and F ina l  
The Contractor s h a l l  submit copies a s  ind ica ted  bslow: 

Direc tor ,  Technology U t i l i z a t i o n  Division 
Code UT 
NASA Headquarters 
Washington, D.C. 205% 

(5 copies)  

Deputy Direc tor ,  Educational Programs (1 copy) 
Off ice  of Public Affa i r s  
Coda FE' 
NASA Headyuar tws 
Washington, D. C. 20546 

NASA Technical R q o r t s  Off icer  
Office of University Af fa i r s  
Code Y 
NASA Headqua-ters 
Washington, D.C. 20546 

(10 copias ,  
plus 1 CBtrr.** a -a- 
ready copy) 
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ARTICLE E I I I  

ALTOATIO!G IN COXTRACT 

Add the  a t tached  C;%:JZRAL PROVISIOI\iS LKASA Form -219 (2-6517 ar?d the  
'*ADDEt?DL?! TO GENSML PROVISIOKS ( tIASA Form 419 L2-457) (Revised). 
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43 C H E D U L E 

ARTICLE I 

1. 

2. 

3. 

4, 

5 ,  

6. 

Statement of Work 

The C o h r a c t o r  s h a l l  provide the  necessary personnel, equipment and 
facil i t ies to review technica l  reports and related material suppl ied 
by NASA and Technology Use Studies  Center a t ’  Southeastern S t a t e  
College i n  Durant, Oklahoma - with the ob jec t ive  of s e l ec t ing  in fo r -  
mation t h a t  would be of s i g n i f i c a n t  b e n e f i t  t o  graduate and under- 
graduate engineering educational programs - i n  spec ia l ized  t echn ica l  
areas se l ec t ed  by mutual agreement between the Office of  Engineering 
Research a t  Oklahoma S t a t e  ‘University and t h e  Office of Technology 
U t i l i z a t i o n  a t  NASA Headquarters. 

From the  se l ec t ed  information, the Contractor s h a l l  prepare i n s t r u c -  
t i o n a l  mater ia l s  ( i . e .  t op ica l  monographs) as appropriate  for use ifi 
graduate and undergraduate engineering educat ional  programs 
textbook au thors  o r  educat ional  a u t h o r i t i e s  i n  each of the spec ia l i zed  
t echn ica l  a r eas  se l ec t ed ,  a r e  e i t h e r  t o  prepare these materials o r  
t o  d i r e c t  t h e i r  preparat ion.  

Recognized 

The Contractor s h a l l  recommend severa l  p re fe r r ed  t r i a l  formats f o r  
t h e  i n s t r u c t i o n a l  materials t o  NASA, which w i l l  approve one o r  more 
formats f o r  use i n  the t r i a l  dissemination as de l inea ted  i n  item 6 
hereunder. 

The Contractor s h a l l  make arrangements f o r  the NASA approval of each 
i n s t r u c t i o n a l  ma te r i a l  prepared. 

The Contractor s h a l l  review a number o f . d i f f e r e n t  Engineering and 
Science S e r i e s  V i s u a l  Briefs, with supporting texts,  provided by NASA, 
and se l ec t ed  approximately 20-30 Briefs f o r  use i n  graduate and under- 
graduate engineering education programs. 

The Contractor shall. reproduce and d i s t r i b u t e  enough copies  of 
each approved i n s t r u c t i o n a l  material t o  a selected group of 
approximately t e n  educat ional  i n s t i t u t i o n s  of higher l ea rn ing  
f o r  simultaneous review, evaluat ion and t r i a l  dissemination, 
(See item 6 ( c )  f o r  f u r t h e r  d e t a i l s ) .  

The Contractor s h a l l  reproduce and d i s t r i b u t e  enough copies  
(approximately e i g h t )  of each of the  se l ec t ed  Visual Briefs t o  
a se l ec t ed  group of approximately t en  educat ional  i n s t i t u t i o n s  
of higher learn ing  f o r  purposes of review, evaluat ion and t r i a l  
dissemination as f u r t h e r  explained i n  i t e m  6 ( c )  hereunder. 
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( c ) '  The purposes of t h i s  review, eva lua t ion  and t r i a l  dissemination 
t o  these se l ec t ed  groups of i n s t i t u t i o n s  are (1) t o  have pro- 
f e s so r i a l and  s tudent  review and eva lua te  the in s t ruc t iona l  
materials for  t h e i r  general  usefu lness  and s u i t a b i l i t y  as supple- 
mentary informational mater ia l s  i n  graduate and undergraduate 
engineering classroom s i t u a t i o n s  and (2) t o  gain some i n s i g h t s  
&to  the  problems of i n s t r u c t o r  usage of the materials and of 
dissemination of  the materials. More s p e c i f i c a l l y  the  review 
and eva lua t ion  of each monograph, Visual Brief and o the r  i n -  
s t r u c t i o n a l  material should be i n  terms of i t s  sub jec t ' s  i m -  
portance and per t inence,  the adequacy of i t s  content,  i t s  con- 
t r i b u t i o n  t o  understanding, i t s  form, i t s  length,  and o t h e r  
concerns deemed appropriate.  
Brief should be evaluated add i t iona l ly  f o r  i t s  adequacy i n  
imparting understanding of the d e t a i l s  of the v i sua l  materials, 
as appropriate ,  

The t ex t  port ion of each Visual 

7. The Contractor s h a l l  c o l l e c t  and summarize review comments and 
evaluat ions and prof fered  recommendations from the  pa r t i c ipa t ing  
educational i n s t i t u t i o n s  and make recommendations t o  NASA fo r  f u t u r e  
preparat ion,  publ ica t ion  and dissemination of in s t ruc t iona l  materials, 
considering each po in t  of evaluat ion i l l u s t r a t e d  i n  paragraph 6( c )  
above. 

8. The Contractor s h a l l  recommend which p a r t i c u l a r  spec ia l ized  t echn ica l  
area should be the subjec t  b a s i s  f o r  f u t u r e  in s t ruc t iona l  materials. 

9. The Contractqr s h a l l  judge the usefulness  and s u i t a b i l i t y  of the  
Visual Briefs f o r  educational purposes outs ide  of d i r e c t  classroom 
use such as f o r  use i n  i l l u s t r a t e d  f i l m  l e c t u r e s ,  t o  provide the 
basis f o r  seminars, etc. 

10. The Contractor s h a l l  determine whether co l l ege  in s t ruc to r s  and pro- 
f e s so r s  are r e l u c t a n t  t o  use v i sua l  materiabs i n  classroom s i t u a t i o n s ,  
and, i f  so, why, and recommend the b e s t  ways f o r  NASA t o  make v i sua l  
materials ava i l ab le  so they may o f t en  and e a s i l y  be used e f f e c t i v e l y  
i n  co l lege  classroom s i tua t ions .  

11. The Contractor s h a l l  inves t iga te  and r e p o r t  t o  NASA i n  de ta i l  c o s t s  
involved i n  conversion for  e f f e c t i v e  use and reproduction of the 
visual materials of the Visual Briefs, considering the o r i g i n a l  mode 
of presenting the  v i s u a l  mater5al and one or  two of the recommended 
modes of present ing the v i sua l  material. 

The Contractor s h a l l  inves t iga te  methods of preparat ion,  approval and 
dissem'ination of the  in s t ruc t iona l  materials o the r  than those u t i l i z e d  
i n  the above t r i a l  dissemination, and based on the experience of t h e  

12. 
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above t r ia l  dissemination, s h a l l  recommend the  b e s t  ways f o r  these 
' 

mater ia l s  t o  be prepared, approved and disseminated on a nationwide 
scale. 
recommendations t o  proceed with preparat ion,  publ icat ion and d i s -  
semination of t h e  i .ns t ruct iona1 ma 
a11ct1 oC 1 LCIIII '? :ibc)vl~, 
of J o h t  e f f o r t s  by NASA and o ther  f ede ra l  agencies with educat ional  
missions t o  disseminate these mater ia l s  most e f f ec t ive ly .  

The wors s h a l l  be conducted under the  general  d i r ec t ion  of Dr, Clark 
A. Dunn, Associate Dean of the College of Engineering, unless  a re- 
placement is agreed t o  by the Government, 

The work s h a l l  be conducted general ly  i n  accordance with the Con- 
t r a c t o r ' s  Proposal No. 37-002-045, dated March 16, 1966, e n t i t l e d  
#"A P i l o t  Program f o r  Select ing,  Editing and Disseminating Engineer- 
ing  and S c i e n t i f i c  Educational Subject Matter from NASA Technical 
Reports. 

The performance of t h i s  t a s k  is  contingent upon pos i t l ve  

r i . a l s  r e su l t i ng  from the perform- 
Conuihrat ion shall be given to  the p r a c t i c a l i t y  

13. 
' 

14, 

ARTICLE I1 

Period of Performance 

The work t o  be performed hereunder s h a l l  be f o r  a period of one (1) 
year  beginning June 1, 1966 and s h a l l  be completed by May 31, 1967. 

ARTICLE 111 
s 

c o s t  
c1 

The t o t a l  estimated c o s t  of t h i s  con t r ac t  i s  one hundred and t en  
thousand f i v e  hundred and ninety-nine d o l l a r s  ($110',599.00) 

I n d i r e c t  Costs 

Subject  to the  provis ions of Clause 36, Y h g o t i a t e d  Overhead Rates 
(Eostdetermined) (January 1964) ," the Coptractor s h a l l  be reimbursed 
for its allowable overhead rate a t  t h e  following provis ional  rate for 
the  per iod spec i f i ed  below: 
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Rate - 
SO.. 25% of s a l a r i e s  and wages 
provis iona l ly  

To - From 

June 1, 1966 

- 
May 31, 1967 

ARTICLE V 

Spec i f ic  Allowable Costs 

Notwithstanding t h e  provis ions of the clause of t h i s  contract  e n t i t l e d  
"Allowable Cost and Payment,'@ the following allowable cos t s  are hereby 
appl icable  under t h i s  contract:  

1. Reproduction c o s t s  f o r  the Visual Br ie fs  s h a l l  be l imi t ed  
t o  $3.2.000. 
the lowest possible  cos t ,  y e t  high qua l i t y  reproduction 
should be achieved. 

Unit  cos t s  f o r  such reproduction should be a t  

2. The Contractor may pay allowable consul tant  f ees  (not t o  
exceed $100.00 f o r  an e igh t  hour day) t o  €&e pro fes so r i a l  
reviewers i n  o the r  educational i n s t i t u t i o n s  f o r  review and 
evaluat ion of t h e  in s t ruc t iona l  mater ia l s  ( i . e .  monographs 
and Visual B r i e f s ) ,  although the Contractor i s  encouraged 
t o  work out  non-cash reimbursable arrangements whenever 
possible.  

The purchase of technicolnr I n s t a n t  Movie Projectors ,  Model 
Number 800,  i s  hereby aukho;.ized at a total cos t  not t o  exT 
ceed $gOO.OO, i n  order t o  b e t t e r  serve the purposes of o the r  
i n s t i t u t i o n a l  review and evaluat ion of the  Visual Br ie fs .  

3. 

Each of the above s h a l l  be reported a s  separate  budget catkgories.  

ARTICLE VI 

Date of Incurrence of Costs 
(October 1963) 

The Contractor sha l l  be e n t i t l e d  t o  reimbursement f o r  cos t s  incurred. 
i n  an amount not  to exceed $27a599.00 on or ar'tar .Tune 1, 1966 which, 
11- incurred after tnis cnntract had been eritered into, would have been 
reimbursaDle under t h e  provisions of t h i s  contract .  
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I 

ARTICLE VI1 

Technical Direct ion 

As used here in ,  the phrase " technical  d i r ec t ion"  encompasses d i r ec -  
t i o n s  t o  the  con t r ac to r  which complete the  general  descr ip t ion  of 
the work set f o r t h  i n  t h i s  contract .  
a s s i g m e n t s  of work, may not  be of such a nature as t o  increase  o r  
decrease est imated c o s t s  o r  period of performance, and may not  affect 
any o the r  provis ion of t h i s  contract .  Work,to be performed hereunder 
s h a l l  be sub jec t  t o  the t echn ica l  d i r e c t i o n  of  the  following o f f i c i a l  
o r  h i s  designee: 

This may not  include new 

Director, Technology Uti l . izat ion D i v i  d o n  
Code UT 
Office of Technology U t i l i z a t i o n  
NASA Headquarters 
Washington, D.C, 205% 

ARTICLE VI11 

Reporting Requi remen t s 

It is the i n t e n t  of the NASA t h a t  the u s e f u l  research information ob- 
ta ined  under this con t r ac t  be published by t h e  NASA, o r  i n  t echn ica l  
journa ls ,  o r  i n  t r ansac t ions  or  proceedings of technica l  meetings. 
The Contractor should prepare r e p o r t s  f o r  publ ica t ion  a t  any time a 
use fu l  body of  information has  been obtained. 

Quarterly Progress Reports. 
qua r t e r ly  r e p o r t s  on the progress of each t a s k  accomplished during 

factual data, these  r epor t s  s h a l l  include a separate ana lys i s  s ec t ion  
which i n t e r p r e t s  t h e  results obtained, recommends f u r t h e r  ac t ion ,  and 
relates occurrences t o  the  ul t imate  ob jec t ives  of the con t r ac t  work. 
S u f f i c i e n t  diagrams, sketches,  photographs, and drawings s h a l l  be in-  
cluded t o  convey the  intended meaning. 
reports shal l  include discussions on the r e s u l t s  of  the e f f o r t  a t  the  
po in t  i n  time when the  r epor t s  are prepared. Quar te r ly  r e p o r t s  s h a l l  
be submitted i n  t e n  (10) copies,  including one su i t ab le  f o r  photo- 
graphic reproduction. 

The Contractor shall  submit separa te  

. each three-month per iod of con t r ac t  performance. I n  addi t ion  t o  

The th i rd  and fou r th  q u a r t e r l y  

' 



third qua r t e r s  of t h e  cont  

terials of the Visual Briefs, considering the o r i g i n a l  mode of pre- 
sent ing the v i s u a l  material and one o r  two of the recommended modes 
of presenting t h e  v i s u a l  material. 

F ina l  Report. 
and summarizes the  r e s u l t s  of the  e n t i r e  con t r ac t  work, including recom- 
mendations and conclusions based on the experience and r e s u l t s  obtained. , 
The f i n a l  r e p o r t  shall include tables, graphs, diagrams, sketches,  photo- 
graphs, and drawings i n  s u f f i c i e n t  detai l  t o  comprehensively explain the 
r e s u l t s  achieved under the contrgctc The f i n a l  r epor t  s h a l l  be submitted 
i n  t en  (10) copie s including one s u i t a b l e  f o r  photographic reproduction. 

,&stPibution of Repnrts - Quarterly Progress, F inanoia l  arid Fina l  
The Concractor s h a l l  submit copies  as indicate; b&kw: 

The Contractor s h a l l  s u b m i t s  f i n a l  r epor t  which documents 

Director ,  Technology U t i l i z a t i o n  Division (5 copies)  
Code UT . .  
NASA Headquarters 
Washington, D.C. ZO5rc6 

John Keeler ( 1  COPY) 
Chief,  Engineering Operations Branch 
Technical Division 
Western Operations Office 
150 Pic0 Boulevard 
Santa Monica, Cal i forn ia  90406 

Deputy Director ,  Educational Programs ( 1  COPY) 
Office of Public Affairs 
Code FE 

NASA Technical Reports Officer 
Office of Grants and Research Contracts  
Code SC 
NASA Headquarters 

(10 copies)  

hington, D.C. 20546 
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General Requirements. 
contain acknowledgement of NASA support  and ' i d e n t i f y  the  con t r ac t  under 
which the  work was performed. 

A l l  r e p o r t s  prepared under t h i s  con t r ac t  s h a l l  

I n  the event  t h a t  t h e  Contractor elects publ ica t ion  i n  a technica l  
journal, or i n  t r ansac t ions  o r  proceedings of technica l  meetings, f i v e  
(5) copies of P rep r in t s  o r  Reprints  are required.  The Contractor s h a l l  
furn ish  t h e  name of t h e  journa l  or t echn ica l  group to  which the mate- . 
r i a l  w i l l  be presented. Mater ia l  submitted f o r  NASA publ ica t ion  s h a l l  
be i n  the  s t y l e  and format prescr ibed f o r  NASA Technical Notes. 
information regarding t h i s  requirement w i l l  be furnished on w r i t t e n  
request.  

Further  

Reference to publ ished material r e s u l t i n g  from t h i s  con t r ac t  may serve 
as p a r t  o r  a l l  of t he  r e p o r t s  c a l l e d  f o r  here in .  

Publ ic  Information, 
any p a r t  of the sub jec t  matter of t h i s  c o n t r a c t  o r  any phase or any Wrk. 
hereunder s h a l l  be made wil$out, p r i o r  approval by the Government o f f i c i a l  
esigpated a s  responsible  fo r  techntca l  d i r e c t i o n  of the work perr'ormed 

hereunder a 

No news release o r  publ ic  ar-nouncement on some-or 

ARTICLE IX 

Altera t ions  i n  Contract 

Add the a t tached  ADDEND& TO GENERAL PROVISIONS LEASA Form 419 (2-6517.' 
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General 

1. 

2. 

3. 

4. 

5. 

ADDENDUM TO GEIJERAL PROVISIONS .( NA3A Form 419 Lz-657) 

The following a l t e r a t i o n s ,  d e l e t i o n s  and a d d i t i o n s  are hereby made to  the  
Provis ions NASA Form 419 (February 1965). 

s 
Clause 17 - Equal Opportunity is amended by de le t ing  a l l  
reference to: 

(1) 

( i i )  

P re s iden t ' s  Committee on Equal Employmait 
Opportunity ; 
Executive Order 10925 o f '  IJIarch 6, 1961, 
as amended by Executive Order 11114 of 
June 22, 1963, and 
Sec t ion  303 of Executive Order 10925 of 
March 6 ,  1961, a s  amended by Executive 
Order 11114 of June  22, 1963. 

( i i i )  

and s u b s t i t u t i n g  therefor :  

(i) Secre t a ry  of Labor; 
( i i )  

( i i i )  

Executive Order 11246 of September 24, 1965, 
and 
Sec t ion  204 of Executive Order 11246 of 
September 24, 1965, 

r e spec t ive ly .  

I n  Clause 25 - Government Property,  paragraph ( c )  (Z) ,  l i n e  6 
d e l e t e  the amount "$3,000.00'1 and s u b s t i t u t e  i n  l i e u  thereof  
the  amount "$1,000.00, If 

Add the  a t t ached  Clause 35 - Property Rights i n  Inventions.  

Add the  a t t ached  Clause 36 - Negotiated Overhead Rates. 

Clause 23 - Rights  i n  Data, i s  amended by adding the fol lowing 
to t h e  end of the first sentence of paragraph ( a )  of t h a t  clause: 
"or which are i n  f a c t  de l ive red  t o  t h e  Government i n ' t h e  per- 
formance of t h i s  contract . l# 



Clause 35 
PROPERTY RIGHTS IN INVENTIONS 

"This contract and all subcontracts hereunder are wb,ect to Section 305 
of the National Aeronautics and Space Act of 1958 relating to property rights 
in inventions. The term "invgntion" includes any invention, discovery, in- 
provement, or. innovatim. Any invention made in performance of work' under 
this contract sba1.l be.presumed to have been made under the conditions de- 
scribed in-pakagraphs'(1) or (2) of Section 305(a) of the Act. 
tor shall furnish to the Contracting Officer a written report containing full 
and complete technical information concerning any invention made in the per-. 
formance of any work under this contract promptly upon the making of such in- 
vention and shall require all subcontractors to do 60. Upon written request 
of the Contracting Officer, Contractor ,shall furnish additional information 
available to him, and shall secure the execution of such documents as may be 
necessary to enable the administrator,NASA,to file and prosecute patent appli- 
cations on any such invention. Prior to completion of this contract, the Con- 
trractor shall furnish to NASA a report as to whether or not any inventions of 
the type referred to herein have been made in the performance of work under 

The Contra- 

his contract .(I 
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N E ~ ~ W T E I I  I * ,  OVERHEAD RATES ( POSTDETERMINED) 
,J-" (January 1 N b )  

(a) Notwithstanding the  provis ions of t h e  clause of  t h i s  con t r ac t  
e n t i t l e d  "Allowable Cost and Payment," the  allowable i n d i r e c t  cos t s  under 
t h i s  c o n t r a c t  s h a l l  be obtained by applying negot ia ted overhead rates t o  
bases  agreed upon by the  p a r t i e s ,  as spec i f ied  below. 

&e cont rac tor ,  as soon as possible  bu t  not  l a t e r  than 8ix (6) 
months after t h e  expi ra t ion  of each per iod spec i f ied  i n  the  Schedule s h a l l  
submit t o  t h e  Contracting Off icer ,  with a copy t o  the cognizant  a u d i t  ac- 
t i v i t y  and t h e  Office of Procurement, NASA Headquarters, a proposed f inal  
overhead rate o r  rates f o r  t h a t  per iod based on the  con t r ac to r ' s  a c t u a l  
cos% experience during t h a t  per iod ,  together  with support ing '  c o s t  data ,  
Negotiation of f i n a l  overhead rates by the  contractor  and the  negot ia t ing 
authorgty s h a l l  be undertaken as promptly as p rac t i cab le  af ter  r e c e i p t  of 
t he  c o n t r a c t o r ' s  proposal. 

(c) Allowabil i ty  of c o s t s  and a c c e p t a b i l i t y  of c o s t  a l l o c a t i o n  , 
~ ~ ~ ~ o d ~  s h a l l  be determined i n  accordance with Part 15, Subpart  3, of the 

Procurement Regulation a s  i n  e f f ec t  on the da te  of t h i s  contract .  

(b) 

(d) The results of each negotiatLon s h a l l  be set  f o r t h  i n  a modifi- 
eation t o  t h i s  con t r ac t  which s h a l l  spec i fy  ( i )  the agreed f ina l  rates, 
(ii) t he  bases  t o  which the  rates apply,  and ( i i i )  the  per iods  f o r  which 
the  rates apply. 

t he  con t r ac to r  s h a l l  be reimbursed e i ther  a t  negot ia ted provis iona l  rates 
as provided i n  the  Schedule o r  a t  b i l l i n g  r a t e s  acceptable  t o  the Con- 
t r a c t i n g  Of f i ce r  sub jec t  to appropr ia te  adjustment when the  f ina l  rates 
for  t h a t  per iod  are establ ished.  
payment, t he  provis iona l  o r  b i l l i n g  rates may, a t  the  r eques t  of e i ther  
party, be rev ised  by 'mutual agreement e i t h e r  r e t r o a c t i v e l y  o r  prospec- 
Lively. Any such r ev i s ion  of negot ia ted  provis ional  rates provided i n  
$he Schedule s h a l l  be set f o r t h  i q  an  amendment t o  t h i s  con t r ac t .  

(e)  Pending establ ishment  of f i n a l  overhead rates f o r  any period, 

To prevent s u b s t a n t i a l  over- o r  under- 

( f )  Any f a i l u r e  by the  parties t o  agree on any f ina l  rate o r  rates 
under t h i s . c l a u s e  shal l  be considered a dispute  concerning a quest ion of 
fact  f o r  dec is ion  by the  Contracting Officer within t h e  meaning of the 
lpDisputes" clause of t h i s  cont rac t .  
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A P P E N D I X  X I  

SAMPLE COPY 

MONOGRAPH EVALUATION S H E E T  
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A P P E N D I X  X I  

MONOGRAPH EVALUATION 
(Please complete i n  applicable areas) 

Name of Respondent: 

Department : University 

Years of engineering teaching experience 

I. Course i n  whtch Monograph was used: 

Course No. Title 
Course l eve l :  Graduate Advanced Undergraduate 

Course credit (hours): Semester Quarter 

umber of student 8 i n  course 

technica l  information covered i n  the  Honograph of value i n  course--Good 
I ) .  Some 

-- L i t t l e  

Should t h e  Monographs include more information than w a a  presented?--------- More 
Same 
Less 

Is the format of the Monographs appropriate f o r  use i n  engineering couses?-Good 
Fair 
Poor 
Inaorrec t 

< 

- 
+ Comments on .Monograph from classroom use: 

Wae t h e  Monograph used ' in  a classroom situation?-------------------------Yes 

Was the Monograph used i n  context with closely rellated material in the----- Yes 

No 

No 

Did t he  'technical information i n  t he  Monograph contribute to t h e  further---Great 
hde r s t and ing  of the C O I U ? ~ ~  material by t h e  s tudents  in t h e  course? Some 

t i t t ie-  . , , 

None 

Were t he  home problems in t h e  Monograph too complex?------------------Not Used 
Too Complexc . 

Useful 
Too Simple- .- 
Unnecessary 

How may haurct of classrow lectUre t h e  rhould be allocate4 for presentation of t h i s  
Monograph?. , 

Would you use the Monograph 10 you taught t h e  course alfain?----------------Yes 

* .  ' 
a .  , .  , '  * I I . -  . . a .  ,,.. - . .  . . ,. 

No 
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4, Id your opinion, are Wonographs a useful method of presenting new technical information 
irr the classroom until the material can be included in a textbook? 
points? Any improvements needed? 

What are the good 

5 ,  Shtjiild ti rrqgrae of preparing ,~~ncgraphs  be expanded to cover a wide variety of subject 
aiwis? Would you use them frequently i f  you taught: classes in the subject areas? 




